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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3rke Ha ypoBHE OCHOBHOTO 00IIIero 00pa3oBaHUs COCTaBJICHa Ha
OCHOBE TMOJIOKEHUI W TpeOOBaHMII K pe3yJibTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE
OCHOBHOI1 00pa3oBaTenbHOl nporpammsl, npeactaBieHHbIXx B PI'OC OO0, a takxke ¢
yuétoM (penepanbHOl pabodeii mporpaMMbl BocniuTanus U KoHIenmu npemnojaBanus
ydueOHoro npeamera « Du3nKay.

Conepxanue TporpaMmbl  T0  (U3UKE HANpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHON IpaMOTHOCTH OOYyYaroOUIUXCsl U OPraHu3aluio n3ydeHus Gpusuku
Ha JIeSITENIbHOCTHOM OocHOBe. B mporpamme mo (u3MKe y4YUTHIBAIOTCS BO3MOMXHOCTH
ydueOHOro mpenMera B peanusanuu TpeboBanmiit PI'OC OO0 x TUTaHHPYEMBIM
JUYHOCTHBIM U METaNpeIMETHBIM pe3yjbTaTaM OOyYEeHHS, a TaKkKe MEKIPEIMETHbIC
CBSI3M E€CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE OCHOBHOTO OOIIIEro
oOpa3oBaHuUs.

[IporpamMma 1o ¢u3MKe yCcTaHABIMBACT pacHpeeieHne y4eOHOro Marepuana Iio
rojam o0y4eHus (1o Kjaccam), mpeJyiaracT IpUMEpPHYIO MOCIEI0BATEIbHOCT U3YUCHHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUSA U YUETE BO3PACTHBIX
O0COOCHHOCTEM 00yJarOIIUXCs.

[Iporpamma mo ¢usmuke pazpaboTaHa C HENbIO OKa3aHUS METOJAMYECKON MOMOIIH
YUYUTENIO B CO3IaHUU paboueil MPOrpaMMBbl 0 Y4EOHOMY MPEIMETY.

duznka SBISETCS CHUCTEMOOOPA3YIOMIMM ISl €CTECTBEHHO-HAYYHBIX YYEOHBIX
MPEAMETOB, MOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB M SIBICHHUIA,
M3y4aeMbIX XUMHUEH, OWoioruei, actTpoHoMHed u (u3ndeckod reorpadueii, BHOCHUT
BKJIaJl B €CTECTBEHHO-HAYYHYI0 KApTUHY MUpa, MPEJOCTABISIET HAUOOJEe SICHBIE
oOpa3ipl MPUMEHEHHs] HAYYHOTO METOJa IO3HaHUS, TO €CTh CIocoda MOTydYeHUs
JIOCTOBEPHBIX 3HAHUI O MHUpE.

Onmna W3 TIaBHBIX 3a7a4 (U3MUECKOro O0Opa3oBaHHS B CTPYKType OOIIero
o0Opa3oBaHUsI COCTOUT B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH M MHTEpeca
K HayKe y 00y4aroniuxcsl.

Nzydyenne pusuku Ha 6a30BOM YpOBHE IMPENAINOJIaracT OBIAJACHHUE CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMM, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

Hay49HO OOBACHATH SBJICHHA,

OLICHUBATh U ITIOHUMATb 0COOEHHOCTH Hay4YHOT'O UCCJICIOBAHUAA,

HHTCPHIPETUPOBATD JaHHBIC 141 HCIIOJIBL30BAaThH HAay4HbIC J0Ka3aTCJIbCTBA
JJIS1 TIOJTYYCHUS BBIBOJIOBY .

enu nzyuyenus GpU3MKU Ha ypOBHE OCHOBHOT'O OOIIETO 00Opa3oBaHus ONpe ieTIeHbI
B Konuenmuu npenomaBanust yuebHoro mnpenmera «®dusmka» B 00pa3zoBaTelbHBIX
OpraHu3anusax Poccuniickon denepanun, peaAU3yIOIUX OCHOBHBIE
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oOmieoOpa3oBarenbHble  MPOrpaMMbl,  yTBEpKAEHHOW  pemeHueM  Komneruu
MunuctepcTBa npocsenienns Poccuiickoit @eneparuu (mpotokon ot 3 aexadpst 2019 r.
No [1K-4BH).
[enu n3yuenus Gu3UKU: MPUOOpPETEHNE UHTEPECa U CTPEMIICHUS O0yJarOIIMXCS K
HayYHOMY M3y4EHUIO

IPUPOJIbI, Pa3BUTUE MX HHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEH; pa3BUTHE
Mpe/ICTaBICHUI 0 HAYYHOM METO/Ie TIO3HAHUS U (POPMUPOBAHHE

MCCJIEI0BATENLCKOTO0 OTHOIICHUSI K OKPYKAIOLIUM SBJICHUSIM; (POPMHUPOBAHNE HAYYHOTO
MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUeHUsI OCHOB

CTpOEHUsS MaTepuu ¥ (PYHIAMEHTAIBHBIX 3aKOHOB (u3MKH; (HOPMHUPOBAHUE
MPEACTABICHUA O posid (PU3UKU ISl PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHUH;, pa3BUTHE TMPEJCTABICHUA O BO3MOXHBIX cdepax  Oymaymieit
npo(hecCHOHANBHOM NeATENbHOCTH, CBI3aHHON ¢ (PU3MKOM, MOATOTOBKA K JAajbHEHIIEMY
0Oy4YEHUIO B ’TOM HaAIPaBIICHUU.
JlocTrkeHne 3TUX Leled MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus 00ECTIEUNBACTCS PEILICHUEM CIEAYIOIINX 3a/1ay:
npruoOpeTeHre 3HaHU| O IUCKPETHOM CTPOCHUHU BEILIECTBA, 0 MEXAHUUECKUX,

TEIJIOBBIX, SJIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBICHHAX; MPHOOpPETEHNE YMCHHM
OTHCHIBATH M OOBSICHATH (DU3UICCKUE SIBIICHUS

C HCIIOJIb30BAHUEM ITIOJYYCHHBIX 3HaHHﬁ; OCBOCHHC MCTOJOB PCIICHUA HpOCTGﬁHIPIX
paC‘IéTHBIX 3a1a4 C UCIIOJIb30BaAHUECM

buznyeckux Mojened, TBOPUECKUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a]ad; pPa3BUTHE
yMEHHI HaOII0JaTh IPUPOIHBIC SIBJICHHS M BBITIOJIHATH OIBITHI, Ja00paTOpHbBIE PabOThHI
U DKCIIEPUMEHTAILHBIC MCCIEAOBAHUS C UCTIOIB30BAHUEM HM3MEPHUTENBHBIX MPHUOOPOB;
OCBOCHHE MPUEMOB PabOTHl ¢ HH(popMaruend (GpU3NUECKOTO CoAep)KaHuUs, BKJIIOYas
UH(POPMAIIMI0O O COBPEMEHHBIX JIOCTIKEHUAX (U3MKM, aHaIM3 M KPUTHYECKOE
OLIEHMBaHKE HH(POPMAIINH; 3HAKOMCTBO €O c(pepamu MpoeccCuOHANbHOMN e TETbHOCTH,
CBSI3aHHBIMU

C (u3MKOW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHIX
(bu3nYeCKON HAyKH.

Ha wu3yuenume ¢usuku (0a30BbIi ypOBEHb) HAa YpPOBHE OCHOBHOIO OOIIETO
oOpazoBaHus OTBOAUTCS 238 yacoB: B 7 kJ1acce — 68 yacoB (2 yaca B HeJIel0), B 8 Kitacce
— 68 yacoB (2 gaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B HefIeNi0).

[Ipennaraemslii B mporpaMme no ¢pu3MKe rnepedeHb J1abopaTOPHBIX pabOT U OTBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, YUYWUTEIb JI€JAaeT BBIOOpP IPOBEICHHUS
1a00paTOpHbIX pabOT M ONBITOB C YYETOM WHIUBUAYaJIbHBIX OCOOEHHOCTEH
o0yyaromuxcs, CHUCKAa HKCIEPUMEHTAJIbHBIX 3aJaHUN, INPEUIaracMblX B paMKax
OCHOBHOT'O rOCYJapCTBEHHOr'0 3K3aMeHa 10 (pU3HKE.
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COJEPKAHUE OBYYEHUA

7 KJIACC Pa3znen 1. @®u3uka v €€ pojib B IO3HAHUU OKPY/KAOIIEr0 MUPa

®usuka — Hayka o npupose. ABneHus npupoasl. PU3NYECKUE SBICHUS:
MEXAHUYECKHUE, TEIIOBBIE, JNEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

dusznueckue BenuuuHbl. 3mepenue pusnueckux Benuyu. Ousndeckue mpruOopsbl.
[TorpemHocTh U3MEpEeHU MexXyHapOIHAs CUCTEMA €IUHMULI.

Kak ¢usmka w gpyrue  €CTECTBEHHbIE HAyKd  HW3Yy4alOT  MPHUPOIY.
EcTtecTBeHHO-HAYUYHBIN METOJ] TO3HAHUS: HAOII0IEHNE, TTOCTAHOBKA HAYYHOTO BOIIPOCA,
BBIJIB)KCHUE TUIOTE3, IKCIIEPUMEHT O MPOBEPKE TUIIOTE3, OOBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBICHUM C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu

MexaHu4ecKkue, TETUIOBbIE, JIEKTPUIECKUE, MATHUTHBIC, CBETOBLIC SIBJICHUS.
duznueckre TpruOOPHI U MPOIIEypa MPSIMBIX U3MEPEHU aHAIOTOBBIM H ITU(POBBIM
IPUOOPOM.

Jlabopamophwvie pabomsl u onvimol

Omnpenenenne UEHb AeJICHUs MIKAIbl K3MEPUTEIHLHOTO MpHOopa.

N3mepenue paccTostHui.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TETa.

Onpenenenne pa3MepoB MajbIX TEI.

N3mepenne temiiepaTypbl HNpU NOMOIIM KUIAKOCTHOIO TEPMOMETpA M JIATYMKA
TEMIIEPATYPBI.

IIpoBeneHne nccienoBaHUS MO MPOBEPKE TMIIOTE3BI: NAJbHOCTh MOJETA IIAPHKA,
MYIIEHHOTO TOPU30HTAILHO, TEM 0O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEJICHUS 0 CTPOCHUM BelleCTBA

CrpoeHue BemecTBa: aTOMbBI U MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, JOKAa3bIBAIOIINE
JIVCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>keHue yacTul BemecTBa. CBs3b CKOPOCTU ABUKEHUS YaCTHULL C TEMIIEPATYPOM.
bpoyHnoBckoe nBmwxenue, nuddysus. BzanMmoaelicTBue 4acTHUI] BEIIECTBA: MPUTIKEHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, KUJIKOCTEH M TBEPABIX
(KpucTauTM4ecKnX) TeJl. B3auMOCBs3b MEXIYy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U WX ATOMHO-MOJICKYJIIPHBIM CcTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Llemoncmpayuu

Hab6nronenue 6poyHOBCKOTO BUKCHHUS.
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Hab6nronenue nuddysun.
HaGmoienne siBeHUH, OOBSACHSIONUXCS TMPUTSKCHHEM WIA OTTAIKHBAaHHEM
YJaCTUI] BEIECTBA.

Jlabopamophvie pabomsl u onvimsl
OreHka mruaMeTpa aToMa METOJIOM PSIOB (C HCTIONB30BaHueM GoTorpaduii).
OnbIThI 10 HAOIOCHHUIO TETJIOBOTO PACIIMPEHHMSI TA30B.

OnbIThI 10 OOHAPYKEHUIO TEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUS.

Pa3nen 3. JIBu:keHHe U B3aUMO/IelCTBHE TeJl

Mexanuueckoe BrxkeHre. PaBHOMeEpHOE 1 HepaBHOMEpPHOE ABMKEHUE. CKOPOCTb.
CpenHsst cKkopoCTh P HEPABHOMEPHOM JABUKEHUH. Pacu€T myTr u BpeMEHH JBUKCHUS.

SIBnenue nHepuuy. 3aKOH MHEpLUHU. B3auMoaeiicTBue Te Kak IPUYMHA U3MEHEHUS
CKOpPOCTH IBMKEHMSA Tell. Macca Kak Mepa MHEPTHOCTH Tena. IImoTHOCTh BemecTsa.
CBs13b IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEIIECTBA.

Cuia Kak XapakTepHCTHKaA B3auMonencTBus Ten. Cuia yrnpyrocta M 3akoH ['yka.
N3mepenne cuiibl C TOMOIIBIO JUHAMOMETPA. SIBJIEHUE TATOTEHUS U cuila TshkecTu. Cuiia
TSKECTH Ha JIpyrux ianerax. Bec tena. HeBecomocts. CoxkeHue cujl, HalpaBICHHBIX
no oaHou mpsimoil. PaBHoaelicTBytomas cui. Cuna TpeHus. TpeHue CKOJNIbXKEHHUS M
TpEHHUe MoKosl. TpeHne B IpUPOJIE U TEXHUKE.

Jlemoncmpayuu
HabGnronenne MexaHn4ecKoro IBMKCHUS Tela.
HN3mepenune cKopoCcTH MPSIMOJIMHEUHOTO JIBUKEHHUS.
HalGnronenue siBneHus: HHEPIUU.
Habmronenue usMeHeHust CKOpOCTH MPU B3aUMOICHUCTBUM TEJL.
CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEI.

CiioxeHune Cuil, HallpaBJICHHBIX IO OJTHOW MPSMOU.

Jlabopamophwvie pabomwi u onvimul

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (IIAPUKA B KUAKOCTH, MOJEIH
3JIEKTPUYECKOTO aBTOMOOMIISI U TaK Jaliee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHUSI OpycKa MM IIapuKa M0 HAKIOHHOM
MJIOCKOCTH.

OmnpeneneHre MI0THOCTH TBEPAOIO TENA.

OnbITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTD PACTSLKEHHS (AedopMalviu) IPYKUHBI
OT NPUJIOKEHHOMN CHUJIBI.

OnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHUS OT Beca Teja
U XapakTepa CONMpPUKACAIONINXCS TOBEPXHOCTEM.
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Pa3znen 4. /laBjieHue TBEPABIX TeJ, (KUAKOCTEH U ra3oB

HaBnenne. CrniocoObl yMEHbLIEHUS W YyBEIWYEHUs JaBieHus. JlaBiaeHue rasa.
3aBUCHUMOCTH JaBJCHUS Ta3a oT 00bEMa, Temrepatypsl. [lepenaya naBnenus TBEPABIMU
TeJIaMu, KUAKOCTSIMU MW TrazamMu. 3akoH [lackamsa. IIHeBMarnueckwe MallMHBL
3aBUCHUMOCTb JIaBJICHUS JKUJIKOCTHM OT INIyOMHBL. ['mapocratmyeckuil mapaaokc.
Coobmraromuecs cocyapl. [ uapaBnudeckiue MexaHu3Mbl.

AtMocdepa 3emin u atmochepHoe AaBieHue. [[puduHbl CyecTBOBaHUS
BO3MyIIHON 0000ukH 3emiu. OnwiT Toppudennu. M3mepenne atmochepHOTro
JaBJieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHHS OT BBICOTHI HaJl yPOBHEM MOPSI.
[TpuGops! anst U3MEpeHust aTMOCPEPHOTO TaBICHUSI.

JlelicTBUE KMAKOCTM M Tra3a Ha NOTPYKEHHOE B HUX TesO. BblTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnapanue ten. BoznyxonnaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JABJIEHUA ra3a OT TeMIEPATYpPHI.

[Tepenava naBiieHUS )KUIAKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

I'mppasiueckuit mpecc.

[IposiBieHune neicTBust aTMOCPEPHOTO JABICHUS.

3aBUCHUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00BEMa TOTPYKEHHOW YacTH Tela |
IIOTHOCTH KUJKOCTH.

PaBeHCTBO BhITATKMBAOIIEN CHIIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcioBue miaBaHus TeJ: TUIABAHUE WM TMOTPYKEHHE TEJl B 3aBUCUMOCTH  OT
COOTHOUIIEHHUSI TIJIOTHOCTEN Teja U KUJIKOCTH.

Jlabopamophvie pabomwi u onvimol

WccnegoBanue 3aBUCHUMOCTH Beca Tela B BOJE OT OObEMa NOTPYKEHHOM B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHre BBITAIIKUBAIOUIEH CHUJIIbI, IEUCTBYIOIIEH Ha TENO, MOrPYKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOLIECH CHUJIbI, JECUCTBYIOIIEH Ha TEIO B
JKHUJIKOCTH, OT MAaccChl TeJa.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIECH CUIIBI, IEUCTBYIOLIEH
Ha TEJO B KHJIKOCTH, OT 00BbEMa MOTPYKEHHOM B )KUIKOCTh YaCTU TEJA U OT TUIOTHOCTH
KHUJIKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOAKH W OIpEIEIeHUE €&
IPYy30II0ABEMHOCTH.

Pazgea 5. PaGora nu MomHoCTh. JHEprus Mexanuueckas
paboTa. MoOIIHOCTb.
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[IpocThie MEXaHU3MBI: phIUar, 00K, HAKJIOHHAS TUIOCKOCTh. [IpaBmiio paBHOBECHS
peruara. [IpumeHneHue mpaBmia paBHOBECHS pbhlyara K OJIOKY. «30JI0TO€ TPABUIIO»
mexanuku. KITJ[ npoctbix Mmexanu3zmoB. [IpocTeie MexaHu3Mbl B OBITY U TEXHUKE.

Mexanunueckas 3Heprusi. Kunetnueckas u noreHuuanpHas sueprus. [Ipespamienue
OJIHOTO BUJIa MEXaHUUYECKOM SHEPTUU B IPYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHHKE.

Jlemoncmpayuu

[IpuMepsbl MPOCTHIX MEXAHU3MOB.

Jlabopamophvie pabomvi u onvimol

OnpezleneHHe pa6OTBI CUJIbl TPCHUA IIPpU PABHOMCPHOM IAIBMXXCHHUH TCJIa 110
FOpHSOHTaHBHOﬁ IMOBCPXHOCTH.

HccenenoBanue ycaoBUM paBHOBECHS pblyara.
N3mepenne KII/] HakIOHHON ITIOCKOCTH.

HBy‘IGHI/IC 3aKOHa COXPaHCHUSA MEXaHUYECKOU 9HCPIruu.

8 KUIACC Pa3peu 6. TerioBble siBJICHUSA

OCHOBHBIE MOJOKEHUSI MOJIEKYISIPHO-KUHETHYECKOW TEOPUH CTPOCHHMS BELIECTBA.
Macca 1 pa3mepbl aTOMOB 1 MOJIEKYJI. OTIBITHI, TOATBEPKAAIOIINE OCHOBHBIE [TOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUYECKOM TEOPHUH.

Monenn TBEpPHOro, KUAKOTO U  ra3zoo0pa3HOr0 COCTOSHUM  BEILECTBA.
Kpucramnmueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPJBIX TEJ HA OCHOBE MOJIOKEHUI MOJEKYJISIPHO-KHHETHYECKON Teopun. CMaunBaHue
Y KalWUISIpHbIE SIBJIEHUA. TenIoBoe paclIupeHue U CKaTHe.

Temnepatypa. CBsA3b TeMIIEpaTypbl CO CKOPOCTBIO TEMIOBOTO JIBUYKEHUS YaCTHULL.
BayTpeHnHss sHeprus. CriocoObl N3MEHEHUs] BHYTPEHHEN SHEPruu: Temionepeaaya 1
COBEpLICHUE pabotel.  Buasl TEIUIONEPEaun: TEIJIONPOBOJHOCTD,
KOHBEKIIMSI, N3ITyUEHUE.

KonuuecTtBo TemnoTel. YnenbHass TEIUIOEMKOCTh BellecTBA. TemiooOMeH Hu
TEIJIOBOE paBHOBECHE. YPABHEHUE TEIJIOBOro OanaHca. IlnaBieHne u oTBEplieBaHHE
KPUCTAJUTMYECKUX BEIIECTB. YAeNnbHas TeruioTa IuiaBieHus. IlapooOpazoBanue u
koHaeHcauus. Mcnapenue. Kunenue. Y aenpHas TemioTa napooopa3oBaHusl.

3aBUCHMOCTH TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEPHOTO JTaBICHHUS.
BnaxuocTts Bo3yxa.

DHeprus TOIIMBA. Y AeNbHAS TEIIOTa CTOPAHMS.
[Tpunuummner padoTsl TeroBbix apuratenei KI1J[ rermmoBoro neuratens. TemioBble
JBUTaTEIIN U 3aIIUTa OKPYKAOLIEH CPEBI.

3aK0OH COXpaHEHUs U MPEBPAILCHUS SHEPTUH B TEIIOBBIX IMpolieccax.
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Llemoncmpayuu
Ha6nronenne 6poyHOBCKOTO ABUKCHHUS.
Habmonenue nuddysumn.
Habumoienue siBjeHnii cMaynBaHUs U KaWUTSIPHBIX SIBICHUI.

HabGnronenue TemioBoro paciimpeHus Tedl.
N3meHenne paBieHWs Ta3a NpU HM3MEHEHWH OObEMAa W HarpeBaHUU WIIH
OXJIAXJICHUH.

[IpaBuna n3aMepeHus TeMiepaTyphl.

Buae! Termonepenaun.

OxunaxkaeHue npu COBEpIICHUN padOTHI.

Harpeanue npu coBepiieHHH pabOThl BHEUTHUMU CHUJIAMH.
CpaBHeHME TEIIIOEMKOCTEN pa3IMUHbIX BEILIECTB.
Habmonenue kuneHus.

Hab6nronenue noctosiHCTBA TEMIIEpaTyphl PHU MJIaBJICHUU.

Mojenu TeIIOBBIX JIBUTaTEICH.

JlabopamopHhvie pabomvi u onvimol

OnbITBI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO TPUTSHKEHUSI.

OnbIThI O BRIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MIIA caxapa.

OnbITel IO HAOIOJAEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUJIKOCTEH U TBEPIBIX
TeNl.

Omnpenenenre qaBiaeHus BO3lyxa B 0ajuIOHEe IIPHUIIA.

OMnBITHI, JTEMOHCTPHUPYIOIIME 3aBUCUMOCTh JIABJICHUS BO3yXa OT €ro o0béMa u
HarpeBaHMs WM OXJIAXKICHUS.

[IpoBepka ruUMoTe3bl JUHEHHOW 3aBUCUMOCTU JUIMHBI CTOJIOMKA >KUJAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue n3meHeHus BHyTPEHHEN 3HEPIUM Tejla B pe3yJbTaTe TeIIonepeaun
Y paOOThl BHEIIHUX CHJI.

UccnenoBanue sBICHUS TEIIOOOMEHA MPU CMEIIMBAHUM XOJOJHOM M TOpsUeit
BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOAOW MPU TEIUIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIUIHHAPOM.

Onpenenenne yaenbHOM TENIOEMKOCTH BEIIECTBA.

Hccnenosanue npoliiecca UCIAPEHUS.

OmnpeneneHre OTHOCUTEIBHOM BIAXKHOCTH Bo3ayxa. OnpeneneHue

YAEIBHOM TEIJIOTHI IIJIABJICHHUS JIBJA.
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Pasznen 7. JiekTprnyecKue 1 MATHUTHBIE SIBJICHUS

Onextpu3anus Ten. JIBa poaa 3IEKTpUYECKUMX 3apsioB. BzaumonelctBue
3apsKEHHBIX Tell. 3akoH KyroHa (3aBUCUMOCTh CHJTbI B3aUMOAECHCTBUS 3apSKEHHBIX TEN
OT BEJIMYMHBI 3aPSA0B U PACCTOSTHUS MEXKIY TEIaMu).

Onextpuyeckoe tmone. Hanpsok€HHOCTh  3nekTpudeckoro moss. [lpunimmn
CYNEPIIO3HULIMH dJEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsaoB. DJIEMEHTapHBIA AJIEKTPUUECKUN  3apsil.
Crpoenne atoma. IIpOBOJHMKH M JUANIEKTPUKU. 3aKOH COXPAHEHHUS IEKTPUYECKOIrO
3apsaa.

DNEeKTPUYECKUIA TOK. Y CIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. MICTOUHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JEKTPUYECKOro TOKa (TEIIOBOE, XHUMHYECKOE,
MarHuTHOE). DIEKTPUUECKUNA TOK B KHUIKOCTAX U razax.

Onextpuyeckas 1enb. Cuiia Toka. Dnekrpudyeckoe HarpskeHue. ConpoTHBICHHUE
MPOBOJIHUKA. YIeTbHOE CONPOTHUBJICHUE BemlecTBa. 3akoH OMa Jyisl ydacTka IerH.
[TocnenoBarenbHOE U MapalieNbHOE COETUHEHNE TPOBOTHUKOB.

PaboTa n MOITHOCTB 3JIEKTpUUECKOTro TOKa. 3akoH Jxoyns—JIenua. Dnekrpuueckue
HEMU U TOTPEOUTENH IEKTPUIECKOM 2Hepruu B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostHHBIE MarHuThl. B3auMOJeWCTBHE MOCTOSIHHBIX MAarHMTOB. MarnuTHoe
nosie. MaruuTHoe noJie 3eMJId 1 €ro 3HaueHue JJis xKu3HU Ha 3emuie. OnbIT Ipcrena.
MarauTHoe 1ose 3IeKTPUIECKOro Toka. [[puMeHeHne 31eKTpOMarHiToB B TEXHUKE.
JleficTBHE€ MarHUTHOTO TOJIsl HA TPOBOJIHUK C TOKOM. DJIEKTPOIBUTATENh TOCTOSTHHOTO
Toka. Mcronb3oBaHue 3JIEKTpOABUTaTENICH B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE.

Onbitel Dapanes. SABieHue >AEKTpOMarHUTHOM uHAykuuu. I[IpaBwino Jlenna.
Onektporeneparop. CrnocoObl MOMYyUYEHUS JIEKTPUUECKONW SHEPIHH. IJIEKTPOCTAHIIMU
Ha BO30OHOBJISIEMBIX HCTOUHUKAX YHEPTHH.

Jlemoncmpayuu
DIIeKTpU3aLus TEN.
JIBa poJ1a 3JIEKTPUUECKHUX 3apsSI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEIL.
YCTpONCTBO U IEUCTBUE IEKTPOCKOIIA.
DnekTpocTaThuecKas MHAYKIUS.
3aKOH COXpAaHEHUS ANEKTPUUECKUX 3aPAT0B.
[IpOBOIHUKY U JUBJIEKTPUKH.
MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTOYHMKYM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKUMA TOK B KUJKOCTH.

10
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["a30BbI11 pa3psa.

N3mepenune cuibl TOKa aMIIEPMETPOM.

N3mepenune 37eKTpuYeCcKOro HapsKeHUs. BOJIbTMETPOM.
Peocrar u MarasuH cConpoTHUBIIEHUM.

B3aunMoaeiicTBHE TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOXKHOCTH Pa3/ICICHUS TTOJHOCOB MAarHUTa.
MoaenupoBaHre MarHUTHBIX IMOJIEH MOCTOSIHHBIX MarHUTOB.
OmnbIT Opcrena.

MarauTHoe 1oJie ToKa. DJIEKTPOMAarHuT.

JlelicTBHE€ MAarHUTHOTO TOJIsI HAa TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEN MTOCTOSIHHOTO TOKA.

UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHONM UHAYKIHH.
OmnbiThl Dapajnes.

3aBUCUMOCTh HaIlPaBJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHUI €r0 BO3SHUKHOBEHUS.
DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopmvie pabomusl u onvimol
OMBITH 110 HAOJIOICHUTO 3JIEKTPU3AINH TEJl HHAYKIIUEH U TIPU COMTPUKOCHOBEHUH.
UccnenoBanue necTBUS 3JIEKTPUUECKOTO MO HA POBOJIHUKHU U TUDIICKTPUKH.
COopka u npoBepka pabOThI AIEKTPUIECKON LIETTH MOCTOSIHHOTO TOKaA.
W3mepenue u peryaupoBaHie CUIIbI TOKA.
N3mepenne u peryaupoBaHie HAMPSHKESHNUS.

I/ICCHGIIOBaHI/IG 3aBUCUMOCTH CHJIBI TOKa, HAYHICTO 4YCpPC3 PC3UCTOP, oT
COIIPOTUBJICHUA PE3UCTOPA U HAIIPSIKCHUA HA PE3UCTOPC.

OHBITBI, ACMOHCTPUPYIOINNEC 3aBUCHUMOCTL JJICKTPHUYCCKOI'O COIIPOTHUBIICHUA
IMIPOBOJHHKA OT €I'0 AJIHUHBI, IINTOMIAU IIOIMICPCYHOI'0 CCUCHUA U MaTCpHaJIa.

IIpoBepka mpaBuiia CIIOXKEHUSI HAMPSHKEHUM TPU MOCIEA0BATEILHOM COCIMHEHUHN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuia AJis CUIIbI TOKA IPU MAPAIIIETBHOM COEAUHEHUH PE3UCTOPOB.

Omnpenenenne pabOTHI AEKTPUIECKOTO TOKA, UTYIIET0 Yepe3 Pe3UcTop.

Onpenenenre MOIHOCTHU IEKTPUYECKOTO TOKA, BBIAEISEMON HAa PE3UCTOPE.

HCCHCI{OB&HI/IG 3aBUCUMOCTU CHJIBI TOKa, HWAYIICTro 4YCpe3 JIaMIIOUKY, oT
HaIIPpsAKCHUA Ha HEH.

Omnpenenenne KIIJ[ narpeBaTesns.

HccnenoBanre MAarHUTHOTO B3aMMOJICHCTBHS TIOCTOSTHHBIX MarHUTOB.
W3ydeHre MarHWTHOTO TOJIS TIOCTOSIHHBIX MAarHUTOB TNMPH WX OOBEAMHEHUH |
paszeneHun.
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HccnenoBanue neMCTBUS JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OHI)ITBI, JACMOHCTPUPYIOIIHUEC 3aBUCUMOCTb CHJIbI BSaHMOﬂeﬁCTBHﬂ KaTylikKu C
TOKOM M MardvTa OT CHUJIbl TOKAa U HAIIPAaBJICHUS TOKa B KaTYIIKE.

N3ydenune neucTBUsi MAarHUTHOTO I10J1S1 HA IIPOBOAHUK C TOKOM.
KoHcTpyupoBanue u u3yueHue padoThl IEKTPOABUTATENSL.
Nsmepenne KI1/] anexTpoaBurarebHON yCTaHOBKHU.

OmnBITHI 1O HCCIICAOBAHHUIO SABJICHUA 3JI€KTpOM&FHPITHOI>i HMHAYKIOWH: HCCIICJOBAHUC
W3MEHCHUM 3HAYCHUS U HaIlpaBJICHUA HHAYKIIMOHHOI'O TOKaA.

9 KJIACC Pa3nea 8. Mexannueckue siBJECHUS

Mexannueckoe  JABWKeHHEe. MarepuanbHas  Touka. (CucremMa  OTCUETa.
OTHOCHUTEIIBHOCTh ~ MEXaHWYECKOrOo  JIBM)KEHHMS. PaBHOMeEpHOE  MNpSAMOJIMHEIHOE
nBrkeHue. HepaBHomMepHOe mNpsMoiMHETHOE JBHKEeHHE. CpelHsAs W MIHOBEHHAs
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JBHKECHUH.

Yckopenue. PaBHoyckopeHHOE MpsiMOJuHeHOe ABmxeHue. CBoOOIHOE MajieHue.
OmnbiTel ["anunes.

PaBHOMepHOE nBM)KEHME MO OKpy>KHOCTH. Ilepuosx u wyactora oOpamieHusl.
JInnelinas u yrimoBas cKOpocTH. LleHTpocTpeMHUTENBHOE YCKOPEHHE.

ITepsbii 3akoH Hperotona. Bropoit 3axkoH Hprorona. Tpernit 3akoH HproToHa.
[TpuHIMIT CyNIEPIIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuja TPEHHUSI CKOJIbKEHMS, Cuia
TPEHUsI IOKOS, APYTUE BUJIBI TPEHUS.

Cuna TSKECTU U 3aKOH BCEMUPHOTO TATOTEHMS. Y CKOpEHHE CBOOOAHOTO MajeHUsl.
JBmxenue mnaHetr Bokpyr Counnima. IlepBas kocmuueckasi ckopocTb. HeBecoMocTs u
IIEpErpy3KH.

PaBHOBecue wmarepuanbHOM TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIa C 3aKPEIJIEHHON OChIO BpauleHusi. MoMeHT cuiibl. LleHTp TsixecTu.

Nmnynec Tena. M3meHenne ummyinbca. Mmiynsc cuibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTHBHOE ABUKEHHE.

Mexannueckasi paboTa ¥ MOUIHOCTh. PaboTa cuil TSKECTH, yHpYyrocTH, TPEHUS.
Cas13b 3Hepruu v padoThl. [loTeHanbHas SHEprus Tena, HOJAHATOr0 Hajl HOBEPXHOCTHIO
3emiu. [loTeHnmanpHas sHeprus cxxaToil npyxuHbel. Kunernueckas sneprus. Teopema o
KMHETUYECKOW dHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Jlemoncmpayuu

Habmronenne MexaHn4ecKoro ABMYKEHHUSI TeJla OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHUE NyTEN U TPACKTOPUI JIBUKEHHS OJJHOTO U TOTO K€ Te€Jla OTHOCUTEIBHO
pPa3HbBIX TEJ OTCYETA.

12
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N3mepenne CKkOpOoCTH U YCKOPEHUS NPSIMOJIMHENHOTO JIBUKCHMUS.
Hccnenosanue pu3HakoB paBHOYCKOPEHHOT'O JIBUKEHHUS.

HabGnronenue aBuKEHUS Tea 1Mo OKPYKHOCTH.

HaGnronenne MexaHWYECKHUX SIBICHHM, MTPOUCXOMSIIMX B CHCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBIDKEHHWH OTHOCUTEIHHO KaOWHETa
bu3uKH.

3aBUCUMOCThH YCKOPEHUS TeJla OT MACChl Tejla U ICUCTBYIOIIECH Ha HETO CUJIBI.
HaoOmronenue paBeHcTBa CUJI IPU B3aMMOICHCTBUM TEIL.

HN3meHeHne Beca Tena mpyu yCKOPEHHOM JIBUKEHHH.

IlIepenaya ummyJibca Ipy B3aMMOACHCTBUU TEJL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICHCTBUU TEJL.

CoxpaHeHne UMITyJIbCa MPU HEYIIPYTOM B3aUMOJICHCTBUHU.

CoxpaHeHHe UMITYJIbCa TIPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.
Halnronenue peakTUBHOTO JIBUXKECHHUSL.

CoxpaHeHne MEXaHUYECKOM dHEPTHH IIPU CBOOOTHOM I1aJICHHH.
CoxpaHeHHE€ MEXaHWYECKOW SHEPruM MNpU JABWKEHUW TeJIa TMOJ JECUCTBHEM
NPy KUHBI.

Jlabopamophvie pabomvi u onvimol
KoHcTpyupoBanue Tpakrta Jijis pa3roHa ¥ JaJIbHEHUIIET0 PaBHOMEPHOTO JBUKCHHS
IIApUKA UJTH TEJICIKKH.

Ornpenenenre cpeaHel CKOPOCTH CKOJBKEHMsI OpyCcKa WIIM JBH)KCHUS IIapUKa II0
HAKJIOHHOM ITIJIOCKOCTH.

OnpeneneHue yCKOpEeHUs Tella IPU PAaBHOYCKOPEHHOM JBUKEHHUH IO HAKJIOHHOU
MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IYTH OT BPEMEHHU TPH PAaBHOYCKOPEHHOM JIBHKCHHH
0e3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €clid NPU PABHOYCKOPEHHOM JABMKEHUM 0O€3 HadajabHOU
CKOpPOCTH IIyTH OTHOCSTCS KaK PsJl HEUETHBIX YUCEN, TO COOTBETCTBYIOINE ITPOMEKYTKU
BPEMEHU OJIMHAKOBBI.

I/ICCJIC,ZIOBaHHC 3dBUCUMOCTH CHJIbI TPCHHUA CKOJBXCHHUA OT CHJIBI HOPMAJIBHOI'O
JaBJICHUA.

Omnpenenenue ko3phuieHTa TPECHUS CKOJIbKCHHUS.
Onpenenenne KECTKOCTH NPYKUHBI.

Onpez[eneHI/Ie pa6OTBI CUJIbBI TPCHUA IIPHU PABHOMCPHOM MAIBHXXCHHUH TCJIa  II0
FOpH3OHTaHBHOﬁ IMOBCPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIIPYTOCTU NPHU HNOABEME Ipy3a C HUCIOIb30BaHUEM
HEMOJBMYXHOTO U MOABUKHOTO OJIOKOB.

13



®enepanpHas padouas mporpamma | duszuka. 7-9 kinaccel (6a30BbIH yPOBEHB)

N3yueHune 3aKk0HAa COXPAHEHHS SHEPTHUH.

Pa3znen 9. Mexannueckue K0J1e0aHUA U BOJTHBI

KonebarenbHoe nBmxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHW: TMEpUO,
4acToTa, aMIUIUTyJa. MaremaTHdecKuid W TPY>KUHHBIM MasaTHUKH. [IpeBparenue
SHEPIUM NPU KOJIeOATEIHLHOM ABUKECHHH.

3aryxaronue koJyieOanus. BeIHyKneHHble kosieOanus. Pe3onanc. MexaHudeckue
BOoJHBI. CBOMCTBa MexaHWuyeckux BoJH. [IpogosibHble M mMomnepeyHble BOJHBL. [[nmHa
BOJIHBI U CKOPOCTh €€ pachpoCTpaHeHHs. MexaHUYEeCKHe BOJIHBI B TBEPIOM Telle,
CEMCMHYECKHE BOJHEIL.

3Byk. ['pomkocTh 3Byka M BbicoTa ToHA. OTtpaxkenue 3Byka. MHbpaszByk u
yJIbTPa3BYK.

Jlemoncmpayuu
Habmonenue xonebanuii Tei noj JeHCTBUEM CHIIBI TSXKECTH U CUJTBI YIIPYTOCTH.
Habuoienue xosebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.
Habmoienue BeIHYKI€HHBIX KOJIEOaHUI U pe30HaHCA.
PacnipocTpaneHne npoJoabHbIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).

Haburoienne 3aBUCHMMOCTH BBICOTHI 3ByKa OT YacTOThl. AKYCTHYECKUN
pE30HaHC.

Jlabopamopnvie pabombi u onvimol

Omnpenenenne 4acTOThl U Mepro/ia KoIeOaHN MaTeMaTHIeCKOT0 MasTHUKA.

Omnpenenenue 4acToThl U Mepro/ia KoieOaHuil MPyKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH Tieproa KoJeOaHu TOIBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.

HccnenoBanne 3aBUCUMOCTH TepHoAa KoyieOaHU MPYXKUHHOTO MasTHUKA OT
MAaccChlI Tpy3a.

[IpoBepka HE3aBUCUMOCTH MEpUOJIa KOJeOaHUl rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.

OnbITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTH TIEpro/ia KoeOaHui Mpy >KMHHOTO
MasiTHUKa OT MacChl rpy3a U KECTKOCTH NMPYKUHbI. M3MepeHue yckopeHust CBOO0IHOro
naJCHUs.

Paznen 10. DiaeKTpoMarHuTHOE 1MOJI€ M JJIEKTPOMATHUTHBIE BOJIHbBI
DJIEKTPOMArHUTHOE MoJie. DJIEKTPOMarHuTHbIE BOIHBI. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [1Ikasa 3JIeKTpoMarHuTHEIX BOJIH. MIcTo/Ib30BaHKE 3JIEKTPOMArHUTHBIX BOJIH TSI
COTOBOM CBS3H.

DneKTpoMaruuTHas npupoaa cera. CkopocTh cBeTa. BosHOBBIE CBOWCTBA CBETA.
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Llemoncmpayuu

CBoiiCTBA PNIEKTPOMATHUTHBIX BOJIH. BoIHOBBIE
CBOMCTBA CBETA.

Jlabopamopmwvie pabomul u onvimul

N3ydeHune cBONCTB 3EKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOMIBHOTO TenedoHa.
Pa3nea 11. CBeToBbBIC ABJICHUA

JlyueBas mogmens cBerta. Mcrounuku csera. [IpsamosmmHENHOE pacnpoCTpaHEHUE
ceera. 3atrmenHust Comnua u Jlynel. Otpaxenuwe cBeta. I[lmockoe 3epkano. 3akoH
OTpa)KEeHUs CBETA.

[Ipenomnenue CBETa. 3akoH PEIOMIICHUS CBeTa.
[TonHoe BHYTPEHHEE OTpakeHHE cBeTa. VCcroab30BaHNE MOJHOTO BHYTPEHHETO
OTPaXKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox nmydeit B mma3e. OnTudeckas cuctema Qoroarmapara, MUKPOCKOTIA |
Tesieckona. ['ma3 kak onrudeckas cucremMa. biim3opykocTs U JamibHO30PKOCTb.

Paznoxxenue Oenoro ceera B ciekTp. OnbiThl HetoToHA. CriokeHre CeKTpalIbHBIX
uBeToB. Jlucnepcus cera. Jemoncmpayuu

IIpsMonnHEHOE pacIpOCTPaHEHHE CBETA.

OTtpaxkeHue cBera.

[Tonyuenue n300pakeHNi B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue caera.

Onrtuueckuid CBETOBOI.

Xon nyuei B coOuparolieit JInH3e.

XoJ Jiyyer B paCCEUBAIOIIEH JIMH3E.

[Tonyuenue n300pa>keHU ¢ TOMOILBIO JINH3.

[Ipuntun aeiicTBus hoToanmnapara, MUKpOCKOIIA U TEJIECKOTA.
Mopens riasa.

Paznoxenue 6e0ro cBeTa B CIIEKTP.

[Tonyuenue 6emoro cBeTa mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamophwvie pabomvi u onvimol
WccnenoBanue 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIy4a OT yTJia aJeHHUs.
N3ydenne xapakTepUCTHK N300pakeHUs MpeIMETa B TUIOCKOM 3epKaie.

Hccnenoanne 3aBUCUMOCTH yTJla MPEJIOMJIEHUSI CBETOBOTO JIy4da OT YIJja MaJIeHUs
Ha FPAHULIE «BO3IYX—CTEKIION.

[Tonydenne n3o0pakxeHU ¢ MOMOIILI0 COOUPAIOIICH JIMH3HI.

Onpenenenre GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMpPAIOIIeH JTUH3BI.
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OnbITHI 110 Pa3lIoKEHUIO OEJI0r0 CBETa B CIEKTP.
OMBITH IO BOCIIPUSTHIO IBETA MPEAMETOB MPU WX HAOIIOACHUHU Yepe3 I[BETOBBIC
(UIBTPHI.

Paznen 12. KBaHTOBBIE SIBJIEHMSI

Onwitel  Pezepdopna u mmanerapHas monenb atoma. Mogens atoma bopa.
Hcnyckanue u norionieHue ceeta aroMoM. KBaHThl. JInHeyaThie CIIEKTPHI.

PamnoaktuBHOCTh. Anb(a-, 6eTa- U ramma-usnydenns. CTpoeHHue aTOMHOTO sifipa.
Hyxnonnas monens atoMHOro sapa. M3oronsl. PannoaktuBabie npeBpaiieHusd. [lepuon
MOJTypacIiajia aTOMHBIX SAEP.

Snepubie peakinu. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MAaCCOBOTO YUCEN. DHEPrus
CBSI3U aTOMHBIX siep. CBsA3b Macchl U 3HEpPruu. Peakuuu CUHTE3a U JACJICHUS SIep.
Nctounuku 3neprun CoHIA U 3BE3].

SAnepHas osHepretuka. JIeWCTBUS paJMOaKTUBHBIX HW3JIy4YEHUW Ha KUBBIC

OpraHu3Mmel. Jemoncmpayuu

CnexTpbl U3Ty4eHUS U MOTJIOIEHNUS.
CrexTpbl pa3aM4HbIX [a30B.

CnekTp Bogopoa.

Habmonenue TpekoB B kamepe BunbcoHa.
Pabora cuérunka MOHU3UPYIOMIUX U3TYyUYECHUMN.

Perucrpatius usmydeHusi IpUpPOJAHBIX MUHEPAIOB U MPOAYKTOB. JlabopamopHule
pabomwi U ONvIMbL

Habumroienne CrIomHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyYCHUS.

HccnenoBanue TPEKOB: M3MEPEHHUE SHEPTUU YaCTHIIBI IO TOPMO3HOMY MyTH (II0
dboTtorpadusim).

N3mepenne paanoakTUBHOTO (poHa.

IHoBTOpPHUTEIHLHO-00001IIAO U MOAYIb

[ToBTOpUTENHEHO-0000IIAIOIMINI MOAYJIb MpEeAHA3HAYEH /Ui CHUCTEMAaTHU3aluu |
0000TIeHHS IPEIMETHOTO COJIEPKaHUS M OIBITa NEITEIHHOCTH, MPUOOPETEHHOTO TIPH
W3Y4EHUU BCEro Kypca (U3MKM, a TakkKe JUisi TOATOTOBKA K OCHOBHOMY
TOCyJapCTBEHHOMY 3K3aMeHY 10 (hM3UKE /11 O0yJarOIINXCS, BEHIOPABITUX ATOT yUCOHBIH
peaMeT.

[Ipn w3ydeHMH MAHHOTO MOMAYJS PEATUIYIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NESATETLHOCTH, HAa OCHOBE KOTOPBIX OOCECIEUYMBACTCS OCTHIKCHHE TMPEAMETHBIX H
MeTaInpeIMETHBIX TJIAaHUPYEMBIX pE3yIbTaTOB oOydeHwus, dbopmupyeTcs
€CTECTBEHHO-HAY4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB MCCIIEIOBAHUS
SIBJICHUI TIPUPOJBI U TEXHUKH, OBIIAJICHUE YMEHUSIMU OOBSACHATh (GU3UUECKUE SBJICHHUS,
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IIPUMEHSIS TIOJIyYEHHBIC 3HAHWSA, pellaTh 3aJadyd, B TOM YHCIIE KAa4ECTBEHHBIE U
DKCIEPUMEHTAJIbHBIE.
IIprHIMNMATBEHO IEATEIBHOCTHBIN XapaKTep JAaHHOTO pas3zena peaanus3yercs 3a CUET
TOr0, YTO 0OYYAOIIUECS BIMOIHIIOT 33JaHUsI, B KOTOPBIX UM MpEAJIaraeTcs:
Ha OCHOBE MOJYYEHHBIX 3HAHUM Pacro3HaBaTh U HAYYHO OOBICHATH (hU3HUECKUE

SBJICHUSI B OKpY>Karollell MpUpoJie W MOBCEIHEBHOW >KM3HU; UCIOJIb30BATh HAy4YHBIE
METO/Ibl UCCIIeIOBaHUS (PUZUYECKUX SIBJICHUM, B TOM YHCIIE

JUTSL TIPOBEPKHU THIOTE3 W TOIYYEHHUS TEOPETHUYECKUX BBIBOJOB; OOBSCHATH HAyUYHBIC

OCHOBBl Ham0oJiee BaXKHBIX JIOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTUH, HampUMep,

MPAKTUYECKOTO MCHOJIb30BAHMS PA3IUYHBIX MCTOYHHKOB SHEPIMM HAa OCHOBE 3aKOHA

MPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHH.
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IINIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOIrO 0OIEero oOpa3oBaHMs HAMpaBIE€HO Ha
JNOCTH)KEHHE JIMYHOCTHBIX, METAlpPEAMETHBIX M TMPEIMETHBIX 00pa30BaTeNIbHbBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrate u3ydeHuss GU3UKUM HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS Yy
obyuarorerocs OyayT choOpMHPOBAHKI CIEAYIONINE JIMUHOCTHBIC PEe3yJIbTATHI B 4acTH: 1)
NATPUOTHYECKOT0 BOCTIMTAHMA:

IIPOSIBJICHME UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM

¢u3nyeckoil HayKH; EHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCHUICKUX
y4EHBIX-(PU3UKOB;

2) rpa’*KaIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYX ACHUU OOIIECTBEHHO-3HAYMMBIX
Y ATUYECKUX MTPOOIJIEM, CBI3aHHBIX C TPAKTUUECKUM PUMEHEHUEM JOCTHXKEHUN (PU3UKY;
OCO3HaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX MPUHILHUIIOB B JIEATEIBHOCTH Y4YEHOro; 3)
ICTETHYECKOI0 BOCIIMTAHMSA:

BOCIIPUSATUE 3CTETUUECKUX KAUECTB (PU3NYECKON HAyKU: €€ TapMOHUYHOIO

MOCTPOEHUSI, CTPOTOCTU, TOYHOCTH, JAKOHUYHOCTH; 4)
LEHHOCTH HAYYHOI'0 MO3HAHUSA:

OCO3HaHUC ICHHOCTHU (I)I/ISI/I‘—IGCKOI‘/JI HAayKHU KaK MOIMTHOTO MHCTPYMCHTA ITO3HAHUA

MHPa, OCHOBBI Pa3BUTHUS TEXHOJIOTUM, BAXKHEHIIIEN COCTABIISIFOIIEN KYJIBTYPhI; PA3BUTHE
Hay4YHOM JIF0O03HATEILHOCTH, MHTEPECA K UCCIIEA0BATEIHLCKOM

NeATeIbHOCTH; 5) opMHUPOBAHUSA KYJIbTYPbI 310POBbSl U IMOIHOHAJIBLHOTO
OJ1aromoJryums:

OCO3HaHWE IIEHHOCTH Oe3omacHOro obOpa3a JKM3HM B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTHU MPaBUII O€3011aCHOTO MOBE/ICHUSI Ha TPAHCIIOPTE, Ha
JIOpOTax, C AJIEKTPUUYECKUM M TEIJIOBBIM OOOPY/IOBAaHMEM B JIOMAILHUX YCJIOBHSIX;
c(hOpMHPOBAHHOCTh HaBbIKA pehIeKCUU, TPU3HAHUE CBOETO MpPaBa Ha OMIKOKY U

TaKOTI'o K€ [IpaBa y Ipyroro 4ejoBeka; 6)

TPYAOBOT0 BOCIIMTAHUS:
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AKTUBHOE Y4YacTHE€ B PEIICHUM NPaKTHUUYECKUX 3a7ay (B paMKax CeMbH,
00pa3oBaTeNbHON OpTraHW3allid, TOPOJa, Kpas) TEXHOJOTUYECKOW U COIUAaTbHOU
HaIpaBJIeHHOCTHU, TPEOYIOIUX B TOM YHCIEe W (U3MYECKUX 3HAHUN;, HMHTEpeC K
MPaKTUYECKOMY M3Yy4EeHHIO IpodeccHil, CBSI3aHHbBIX ¢ (PU3UKOM;

7) 3K0JIOrHY€CKOr0 BOCIIMTAHUA:
OpHCHTAIUS Ha IPUMEHEHNEe (PU3NICCKUX 3HAHUHN TSI pEIIeHuUs 3a/1a4 B 00J1aCTH
OKpY>Kalollel cpe/ibl, IIAHUPOBAHUS MMOCTYITKOB M OLICHKA UX BO3MOYKHBIX

HOCJIEICTBUH JUI OKpPY>KalolLeH cpejibl; 0CO3HaAHKE INI00aTbHOTO XapakTepa
HKOJIOTMYECKUX MPOOJIEM U ITyTEN UX PELICHUS; 8) afanTanuu K M3MeHS UM CS
YCJOBHSAM COLMAIBLHON U NPUPOAHON Cpelbl:

HOTpC6HOCTB BO B3aHMOHeﬁCTBHH IIPH BBIITOJIHCHU U I/ICCJ'ICI[OBEIHI/Iﬁ H IIPOCKTOB

(u3MYECKO HAIPaBIEHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUAM JPYTUX; IMOBBIIIEHUE
YPOBHS CBOE€Hl KOMIIETEHTHOCTH U€pe3 IPAKTHUUECKYIO JESTEIbHOCTh; HOTPEOHOCTD
B (hOpPMHPOBaHUH HOBBIX 3HAHUH, B TOM YHCIIE POPMYIUPOBATH UCH,

IIOHATHUA, THIIOTC3BI O (I)I/IBI/I‘ICCKI/IX 00BEKTaX M ABJICHHUAX, OCO3HaAHHUC Ile(bI/II_II/ITOB
COOCTBEHHBIX 3HAHUN M KOMITIETCHTHOCTEH B 00JIaCTH

(Gu3MKY; MIIAaHUPOBAHUE CBOETO PAa3BUTHSI B MPUOOPETEHUH HOBBIX (PM3MUECKUX 3HAHUII;
CTPEMJICHUE aHAJIU3UPOBAThH U BBISIBIATH B3aUMOCBSI3U PUPO/IbI, OOLIECTBA U

SKOHOMHUKH, B TOM YHCJIE C HCIOJb30BaHHEM (PU3UYECKUX 3HAHH;, OLIEHKa CBOMX
NEUCTBUM C YYETOM BIIMSIHUS HA OKPY’KAIOIIYIO CPEAY, BO3MOXKHBIX

r7100aJIbHBIX ITOCIIEACTBUH.

METAIIPEIJMETHBIE PE3YJIBTATbBI

B pesynbrare ocBOeHHUs MPOrpaMMbI 1O (PU3WKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus y oOyuaromerocst OyayT copMupoBaHbl METAPEIMETHBIE PE3yJIbTaThI,
BKJTIOYAFOIIUE TTO3HABATEIIbHBIC YHUBEPCAIBbHBIC YUCOHBIC ICHCTBUS, KOMMYHUKATUBHBIC
YHHUBEpCAIIbHbIC YUCOHBIC JCHCTBUS, PETYJISITUBHBIC YHUBEPCATIbHBIC YUCOHBIC ICHCTBHSI.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yqeﬁHLIe neucTBus basosbie
Jornyeckue JeMcTBUS:

BBISIBIIAIT M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SBIICHUN);
YCTaHABIWBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAITNN, OCHOBAHHUS

JJIs1 0606HICHI/I}I N CpPaBHCHUS,; BbBIABIIATL 3daKOHOMCPHOCTH W IIPOTUBOPCUHSA B
pacCMaTpuBaCMbIX (I)aKTaX, JaHHBIX

n Ha6J'IIOI[eHI/I$IX, OTHOCAIINXCA K (bI/ISI/I‘-IeCKI/IM SABJICHUSAM, BBISIBJIIATD
IMPUYINHHO-CJIICACTBCHHBLIC CBA3U IIPpU H3YUCHHUU (1)I/I3I/I‘ICCKI/IX SIBICHUM M IIponeccosB,
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JienaTh BBIBOJBI C WCIOJB30BAHUEM JIETYKTUBHBIX M WHAYKTHBHBIX YMO3aKITIOYCHHH,
BBIJIBUTATh THIOTE3bI O B3AUMOCBSI3SIX (PU3MUECKUX BEIMUNH; CAMOCTOSTEIILHO BEIOUPATH
croco0 pemieHus y4eOHOM (u3MuecKoil 3aiaun (CpaBHEHHE HECKOJIBKUX BapHUaHTOB
peuieHusi, BbIOOp HanOoliee MOIXOIALIET0 C YYETOM CaMOCTOSATENBHO BBIJACICHHBIX
KPUTEPUEB).
ba3oBble uccienoBarebCKue 1eUCTBUA:
HCIIOJIh30BaTh BOIMPOCHl KAaK HWCCIAEAOBATENILCKUN WHCTPYMEHT TIO3HAHMUS;
MIPOBOJIUTH IO CAMOCTOSITEIILHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOKHBIN
(bU3NYECKUl IKCIEPUMEHT, HEOOJIbIIOEe HUCClIeIoBaHUE (U3UYECKOTO  SIBJIICHMUS;
OIICHUBATh HA MPUMEHUMOCTH U JOCTOBEPHOCTH HH(POPMAIIHIO, TIOTYICHHYIO B XO/I€
UCCJIEIOBAHMST WM JKCIIEPUMEHTA; CAMOCTOSITEIBHO (OPMYIMPOBATH OOOOILECHUS U
BBIBOJIBI IO pe3yJIbTaTaM

MPOBENEHHOTO HAOIOACHUS, OIBITa, HWCCICAOBAHMS; IMPOTHO3HPOBATH BO3MOXKHOE
nanpHeiee pa3BuTe (GU3NIECKUX MPOIIECCOB, a TAKKE BBIJBUTATH MPEATIONOKEHHS 00
MX Pa3BUTHU B HOBBIX YCIIOBUSIX U KOHTEKCTax. Pabora ¢ mHpopmaumeii:

NPUMEHSATH Pa3IMYHbIC METOJIbI, MHCTPYMEHTBHI U 3aIIPOCHI ITPH MTOUCKE
u orbope mHbOpPMALUK WM JAHHBIX ¢ Y4ETOM MPEIJIOKEHHOW y4eOHON (Ppu3ndecKoin
3a]a4H;

aHAIIM3UPOBaTh, CHUCTEMATH3UPOBATh MW  HHTEPIPETUPOBATH  MHGPOPMAIUIO

Pa3IMYHBIX BUJOB M (OPM MPEJCTABICHUS; CAMOCTOSTEIHHO BHIOMPATh ONTUMAIHHYIO
dopMy mpexacTaBieHUS HHPOpPMALMM W  WUIIOCTPUPOBATh peIllaeMble  3a/ladyu
HECJIO)KHBIMU CXEMaMHU, IuarpaMMaMi, HTHOU IrpauKoi U X KOMOMHALIUAMHU.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIEe JeiiCTBHSI:

B X0/ OOCYXXJIEeHHsI Y4eOHOTO MaTepuaia, pe3yabTaToB J1ab0paTOpHBIX paboT
IPOEKTOB 337aBaTh BOMPOCHI MO CYIIECTBY O0OCYXIaeMOIl TeMbl U BbICKa3bIBaTh WJCH,
HaIleJICHHbIE Ha pEIICHHE 3aJaud M MOAJEep)KaHue OJaroXenaTelIbHOCTH — OOIICHHUS;
COIOCTABJISITh CBOU CYXIECHHUS C CYKICHUSIMH JIPYTMX yYaCTHUKOB HAJora,
oOHapyXUBaTh pa3IUUKe U CXOJCTBO MO3UIUI; BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; MyOJUYHO TPEACTABIATh PE3YJIbTaThl BBIIOJIHEHHOTO
(u3MYECKOTO OMBITA (IKCIEPUMEHTA, HCCIIEAOBAHNUS, IPOEKTA).

INOHMMATb U UCII0JIb30BATh IIPEUMYIIIECTBA KOMAaH/IHOM U UHIMBUyaJIbHON pabOThI
OpU pPElICHUH KOHKPETHOW (PU3MYEecKO MpoOJeMbl; MPUHUMATH €M COBMECTHOU
JESTEIbHOCTH, OPraHU30BbIBaTh JACHCTBUS MO €€ JOCTMIKEHMIO: paclpeielisiTh poJiH,
o0CyXJaThb TMpOLIECCHl U pPEe3yJbTaTbl COBMECTHOM paboThl, 0000IIATh MHEHUS
HECKOJIbKMX JIIOJIEH; BBIMOJIHATH CBOIO 4YacTh pabOThl, IOCTUrasi KadeCTBEHHOTO
pe3yJbTaTa o CBOemy
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HAITPaBJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUSA C APYTMMHU WICHAMH KOMaH/Ibl; OLICHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHSIM,

CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUS.
PerynsitTuBHbIE YHUBEpPCAJIbHbIE YUeOHBIE 1eHCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX U yU€OHBIX CUTYAIUIX, TPEOYIOMNX

JUTS petieHus] PU3NYECKUX 3HaHUW; OPUEHTUPOBATHCS B PA3IMYHBIX TTOJIX0/1aX MPUHATHS
penieHnii (MHIUBUAyalbHOE,

NPUHATHE PEIICHUST B TpyIIe, NPUHITUE PEUIEHUW TPYyNIoil); CaMOCTOATEIbHO
COCTABJISITh aJITOPUTM pelieHust GU3MUECKON 3a/1a4i WY TUTAHA UCCIIEI0OBAHMS C YUETOM
UMEIOIIUXCA  PECYpCoB M COOCTBEHHBIX  BO3MOXKHOCTEH, apryMEHTHpPOBAaTh
npeajiaraeMble BapUaHThl PEIICHUMN; JAenaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a
pelLIeHHE.

CaMOKOHTpOJIL, MOIUOHAJIbHbIN HHTE/LJIEKT:

AaBaTb aJICKBATHYIO OLICHKY CHUTyalluM W Mpcajiaratb IIJIaH e€ HN3MCHCHMUA,
00BACHATH IMPHUYXHBI JOCTHXKCHU (HGI[OCTI/I}KCHI/ISI) pPE3YIbTATOB ACATCIbHOCTH,

JaBaTh OLICHKY MPHOOPETEHHOMY OIBITY; BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTD (B TOM
YHCJIe B XO/1 BBIIOJIHEHUSI (PU3UUECKOTO MCCIEA0BAaHUS WU IPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENILCTB, HM3MEHUBLIMXCS CHUTyallil, yCTAHOBJEHHBIX OIIMOOK, BO3HMKIIMX
TPYAHOCTEH; OLICHUBATh COOTBETCTBUE PE3YJILTATA LICJIU U YCIOBUSM.

CTaBHUTH Ce0s1 HA MECTO APYyroro 4CJIOBCKa B XO/J€ CI10pa UM JUCKYCCUU

Ha HAYYHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTUKY APYTOro. IpU3HABaTh CBOE
MPaBo Ha OMIMOKY MPHU pPeIIeHUur HU3NUECKUX 3a]a4 UiIu

B YTBCPIKACHUAX HAa HAYUHBIC TCMBI H TAKOC JKC IIPAaBO JAPYTOro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenuss B 7 kjiacce NpeAMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHS: (U3NYECKUE W XUMHUYECKHE SIBJICHHUSA, HaOIOJIEHUE,
AKCIIEPUMEHT, MOJENb, TUIIOTe3a, €AUHUIIBI (PU3NYECKUX BEIMYUH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHHSA BellecTBa (TBEPAOE, JKUIKOE, raz000pa3HOE), MEXaHHYECKOe
JBIKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MNPSIMOJIMHEMHOE),  TPaeKTOpHs,
paBHOJICUCTBYIOMAs cuJl, naedopmarus (ymnpyras, IUIaCTHUECKas), HEBECOMOCTb,
coo0UIarONIMeCs: COCYbl; pa3nuyarh aBieHus (quddy3us, TenaoBoe IBUKEHUE YaCTHII
BEIIECTBA,
paBHOMEpHOE JBM)XCHHE, HEPAaBHOMEPHOE JBMKCHHE, MHEPLUs, B3aUMOJICHCTBUE TeT,
paBHOBecHE TBEPABIX TEJ C 3aKPEIUIEHHOW OChbIO BpalleHUs, Mepeaayda JaBJICHUS
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TBEPABIMU TEJaMH, >KUIKOCTSIMU U Ta3aMH, aTMoc(epHOe NaBlieHUE, IUIaBaHHE Tell,
NPEBPAILECHNUS] MEXAHUYECKOW SHEPTUH) MO ONMHCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE; pacloO3HaBaTh
IPOSIBIICHUE U3YyUEHHBIX (PU3NYECKUX SABICHUHN B OKpPYKAIOIIEM

MUDE, B TOM 4Hciie (PU3NUECKUE SIBJICHUS B IPUPOE: IPUMEPHI ABMXKEHHUS C PA3ITUYHBIMU
CKOPOCTSIMM B XKMBOM W HEXHUBOM IPUPOAE, NEUCTBUE CWIBI TPEHHUS B INPUPOJE U
TEXHHUKE, BIMSHUE aTMOC(EPHOrO NAaBICHMsI Ha JKUBOM OpraHu3M, IUIaBaHUE phIO,
pbplYard B Tele YelOBEKa, IPU 3TOM IMEPEeBOJIUTH MPAKTUUYECKYIO 3ajady B YUeOHYIO,
BBIJICTISITh CYLIECTBEHHBIE CBOMCTBA (MpHU3HAKK) (UBNYECKUX SIBICHUN; OMHCHIBATH
U3YyYCHHbIC CBOICTBA Tesl U (U3MUYECKUE SBICHUS, UCIIONB3YSd (PU3NYECKUE BETUUHHBI
(Macca, 00bEM, TUIOTHOCTh BEILIECTBA, BPEMS, IIyTh, CKOPOCTb, CPEAHSISI CKOPOCTh, CUJIa
YHPYTOCTH, CHJIA TSDKECTH, BEC TEJIa, CUJIa TPEHUS, AaBjieHue (TBEPAOro Tela, )KUIKOCTH,
rasa), BbITAJIKMBAIOLAsl CUJIa, MEXaHUYecKas paboTa, MOLIHOCTb, MJIEYO CUJIbI, MOMEHT
CHJIBI, KO(DPUIMEHT TMOJIE3HOTO JCHCTBUS MEXaHM3MOB, KHHETHYECKas U
NOTEHIMAIbHAsT YHEPTHs), PU OMUCAHUH MPABUIBHO TPAKTOBATH (PU3UYECKUI CMBICI
UCIOJIb3YEMBIX BEJIMUNH, UX 0003HAYEHUS U €AMHULIbI (PU3NYECKUX BEJIIMYMH, HAXOIUTh
(opMyJibl, CBSA3BIBAIOLIME JAHHYIO (DPU3MUECKYIO BEJIMYUHY C APYTMMU BEIMYMHAMM,
CTPOUTh I'paMKH U3YyYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIWYUH; XapaKTepU30BaTh
CBOMCTBA TeJ, PU3NYECKHUE SABICHUS U MPOILECCHI, UCIIONb3YS

npaBuUia CIOXKEHUs Cui (BIIOJL OJHOW mpsimoil), 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, npaBuiIO paBHOBECHS pbryara (0J0Ka), «3010TO€ MPABUII0» MEXAHUKHU, 3aKOH
COXPAHEHUS MEXaHUYECKOM SHEpPruM, MPH 3TOM JaBaTh CJIOBECHYIO (HOPMYIHPOBKY
3aKOHa M 3alHChbIBaTh €ro MAaTEMaTH4YEeCKOE BBIPAXKEHHE, OOBACHATH (U3NUYECKUE
SIBJIEHUS, IPOLIECCHI U CBOKCTBA TEN, B TOM YHCIIE U

B KOHTEKCTE CHUTyalud MPaKTUKO-OPHMEHTHUPOBAHHOIO  XapakTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTMYECKUX IIaroB ¢
onopoil Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3NYECKUX SBJICHHUM, (PU3MUECKUX 3aKOHA WJIU
3aKOHOMEPHOCTH; pellaTh pAcyYETHBIC 3a1adyd B 1—2 NEWCTBUS, MCHOJIb3Yys 3aKOHBI U
(opMyIibl, CBA3BIBAIONIME (PU3NUECKUE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/lauu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTaBIATh (PU3NUYECKUE BEIUYMHBI B (HOPMYJBI U
IPOBOAUTH PACUYEThl, HAXOAUTh CHPABOYHBIEC JIaHHBIE, HEOOXOAUMBIE Ui pPELICHUS
3aJlay, OLICHUBATh PEATUCTUYHOCTh MOJIYYEeHHOW (PU3NUYECKOW BEJIMYMHBI; PACO3HABAThH
npo0IeMBbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOLIM (PU3HUYECKMX METOAOB, B ONMMCAHUU
UCCIIEIOBaHMs BBIJCNIATh IPOBEPSEMOE MPENINONIOKEeHHE (TUIOTe3y), paziudarbh U
UHTEPIIPETUPOBATh MOTYUYEHHBIN pe3yJIbTaT, HAXOJUTh OLIMOKH B XOJ€ ONbITa, AENaTh
BBIBO/IbI 10 €0 pe3yJibTaTaM; IPOBOJUTH OIBITHI 10 HAOIIOACHUIO (PU3HUECKUX SBJICHUN
WU (PU3NYECKUX
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CBOICTB Tel: POPMYIUPOBATH MIPOBEPSEMbIE MPEANOI0KEHUS, COOUPATh YCTAHOBKY U3
IpeIoKEHHOr0 000pyAOBaHNUsA, 3alMCHIBATh XOJ OMNbITa U (OPMYJIUPOBATH BHIBOJBI;
BBITIOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHU, MACChI TeJla, 00bEMa, CHIIBI
U TEMIEPaTypbl C UCIOJB30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aUCHIBATDH
MOKa3aHusl MPUOOPOB C YYETOM 3aJaHHONW AOCOJIOTHOW TOTPEIIHOCTH H3MEPEHUH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCHUMOCTH OJHOM (PU3NYECKOM BEIMYUHBI OT APYTOH C
UCIOJIb30BaHUEM NPSMBIX M3MEPEHUH (3aBUCHMOCTH ITyTH PaBHOMEPHO JBUKYLIETOCS
TeJaa OT BPEMEHHU JBH)KCHMS Te€Ja, CUJIbl TPEHMs CKOJIBXEHHUS OT Beca Tela, KauyecTBa
00pabOTKM TIOBEpXHOCTEH Tel W HE3aBUCHUMOCTH CHUJIbl TPEHHs OT IUIOIIAIU
COIIPUKOCHOBEHUS TEJI, CWIbl YIIPYTOCTH OT YJUIMHEHHMS IPYKUHBI, BBITAIKABAIOIIECH
CuiIbl OT O00bEMA MOTrpyKEHHOW YACTH Tela M OT IUIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IIJIOTHOCTH T€JIa, OT [NIyOUHBI, HA KOTOPYIO OTPYKEHO TEJIO0, YCIOBUI
IUTaBaHMsI TEJl, YCJIOBUM paBHOBECHs pblyara M OJOKOB, y4aCTBOBATh B IJIAHMPOBAHUU
y4eOHOTO HCCIIEIOBaHMS, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEpPEHUs, CIeays
IIPEIVIOKEHHOMY  ILJIAHY, bukcupoBaTth pe3yJIbTaThl MOJy4YEHHON
3aBHCUMOCTH (PU3UYECKHUX BEIMYUH B BUIE MIPEITI0KEHHBIX TaOIUIl U TPaPUKOB, 1E1aTh
BBIBOJIBI II0 pPe3yJbTaTaM MCCIENOBAaHMs; IIPOBOJUTH KOCBEHHBIE W3MEPEHHUS
(u3nyecKuX BEIMYMH (IUIOTHOCTDh BELIECTBA
XKUIKOCTU U TBEPIOTO TENA, CUIIA TPEHUSI CKOJIBKEHHUS, JaBICHUE BO3yXa,
BBITAJIKMBAIOIIAS CUJIA, IEUCTBYIOWIAS HA IOTPYKEHHOE B KUIAKOCTH TEJIO,
KOA(PGUITUEHT MOJIE3HOTO JEHCTBHS MPOCTHIX MEXAHU3MOB), CIIEIYsI PEATIOKEHHOM
MHCTPYKLUU: TIPYU BBIIOJHEHUHN U3MEPEHUN COOUPATH HKCIIEPUMEHTAIBHYIO YCTaHOBKY
Y BBIUUCIISITh 3HAUEHUE UICKOMOM BEJIMUMHBL;, COOJII01aTh MPaBUia TEXHUKU
0e3omacHOCTH MpH padboTe ¢ 1ab0PaTOPHBIM
000pyI0BaHNEM; YKa3bIBaTh IPUHIIMUIIBI JEHCTBUS IPUOOPOB U TEXHUYECKUX YCTPONUCTB!
BEChl, TEPMOMETp, JAMHAMOMETpP, COOOLIAIOIIMECS COCYIbl, OapoMeTp, pblyar,
IIOJIBUYKHBIN U HETIOABM>KHBIHN OJIOK, HAKJIOHHAS INIOCKOCTh; XapaKTepU30BaTh IPUHIIMUIIBI
JEUCTBUS N3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX YCTPOMCTB C OMOPOM Ha UX ONKUCAaHUS (B
TOM YHCJIE: TOAIIMIIHUKK, YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKHNA IIpECC,
MaHOMETP, BEICOTOMED, TOPLUIHEBON HACOC, APEOMETP), UCIIOJIb3Ys 3HAHUS O CBOKMCTBAX
(¢u3znyecKkux SBICHUH U HEOOXOAMMBbIE (PU3NYECKUE 3aKOHbl U 3aKOHOMEPHOCTH;
OPUBOJUTH NpHUMEpPHl (HAXOIUTh HH(OpPMALMIO O TpHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM JKM3HU Il OOECIECUEHMs
Oe3omacHOCTH TMpH OOpalieHnH ¢ TpudopaMu U TEXHUYECKUMH YCTPOHCTBaMH,
COXpaHEHUs 3J0POBbS U COOIIOACHUS] HOPM SKOJIOTUYECKOTO MOBEICHHS B OKPY KaOILIEH
cpelie; OCYIIECTBIATh OTOOpP UCTOYHUKOB MHPOpMalu B IHTepHETE B COOTBETCTBUU
C 3aJJaHHBIM [IOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUN U ITyTEM
CPaBHEHHUSI Pa3IMUHbIX UCTOYHUKOB BBIJIEIATh HHPOPMALIHIO, KOTOpas SBISETCS
IPOTUBOPEYUBOMN HIJIM MOKET ObITh HETOCTOBEPHOM; UCIIOIB30BaTh MpPHU
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BBITIOJTHEHUH y4eOHBIX  3aJaHWi  HAYYHO-TIOMYJIAPHYIO JIUTEPATYPY

(bU3UYEeCKOT0 COMepIKaHMsl, CIIPABOYHBIC MaTepPUAIbI, pecypchl ceTn HTepHeT,

BJIAJICTh NpUEMAMH KOHCHEKTHUPOBAHUS TEKCTa, npeoOpa3zoBaHus

uH(pOpMaMKU U3 OAHON 3HAKOBOI CUCTEMBI B JIPYTYIO; CO3/1aBaTh COOCTBEHHBIE

KpaTKHe MMChbMEHHBIC U YCTHBIE COOOIIEHHUS Ha OCHOBE

2—3 uCcTOYHUKOB HHPOpMaAUU (U3UYECKOTO COJEp)KaHUS, B TOM YHCIE IyOJIMYHO

JienaTh KpaTkue cooOIEHUs O Pe3ysibTaTaxX MPOEKTOB WM YUeOHBIX UCCIEI0BaHUM, MpU

3TOM TPAMOTHO HCIOJb30BaTh H3YyUYCHHBIM TOHITHUHHBIN amnmapar Kypca (QU3MKw,

COTIPOBOX/IaTh BBICTYIUICHHE MPE3CHTAIMCH; TPU BBITIOJTHCHUHN YYEOHBIX MPOEKTOB U

WCCJICIOBAHUM pacCIpeiesiATh 00sI3aHHOCTH B TPYTIE B COOTBETCTBUU C TIOCTABICHHBIMU

3aJla4aMu, CJEAUTh 32 BBINOJHEHUEM IIJIlaHAa JIEWCTBUM, aJ€KBATHO OIICHUBATh

COOCTBEHHBI BKJIaJ] B JEATEIbHOCTh TIPYIIIbI, BBICTPAUBaTh KOMMYHHKAaTHBHOE
B3aMMOJICHICTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHiy oOyueHuss B 8 kJjiacce mpeiMeETHbIE pe3yJbTaThl Ha 0Aa30BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSI YMEHUI:

HCIOJIB30BaTh MOHITHUSA: MAaCcCa U pa3MepPbl MOJIEKYJI, TEIJIOBOE ABUKEHUE ATOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHMSI BEUIECTBAa, KPUCTAIMYECKWE W aMop(HbIe Tea,
HACBIIEHHBI U HEHACBIIIEHHBIN Map, BIAXKHOCTh BO3/lyXa, TEMIIEPATYpa, BHYTPEHHSISA
SHEPrusi, TEMJIOBOM JABUTATENb, JJIEMECHTAPHBIN JJIEKTPUUYECKUN 3apsiji, IEKTPUUECKOE
I0JIE, MPOBOJIHUKH U JUAJICKTPUKH, IIOCTOSHHBIN JIEKTPUUECKUNA TOK, MArHUTHOE MOJIE;
pasnyath sIBJIEHUS (TEIIOBOE PACUIMPEHUE U CXKATHE, TEIUIONepeaaya, TErioBoe
paBHOBECHE, CMAauMBaHWE, KaNWULSIPDHBIE SBJIECHUSA, WCIAPEHUE, KOHICHCALHS,
IIJIaBJICHHUE, KpUCTAIIU3alus (oTBEepAEBaHUE), KHUIIEHUE, Terionepeaaya
(TETUIONPOBOHOCTh, KOHBEKIIUS, W3JIyYEHHE), DJIEKTpU3alus TeJ, B3auMOJCUCTBUE
3apsa0B, ACHUCTBUSA DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHE, B3aUMOJICHCTBHUE
MAarHUTOB, JEWCTBME€ MArHUTHOTO MOJISI HA MPOBOJHHUK C TOKOM, 3JICKTPOMATrHUTHAs
UHIYKIUS) [0 ONHCAaHUI0 MX XapaKTepHBIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (U3UUECKOE SBJIICHHME, pacCllO3HaBaTh MPOSBICHUE
U3YYEHHBIX (DU3UYECKUX SIBJICHUI B OKPYKaIOIIEM

MHUpE, B TOM 4ucie (U3UYECKUE SBIICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSIKCHUE W
KaNWUISIPHBIC SIBJIEHUS B TPUPOJIE, KPHUCTAUIbl B mpupoje, uzinydeHue CouHila,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TymMaHa, WHES, CHeEra,
ANEKTPUYECKUE ABJICHUS B aTMOoc(hepe, IIEKTPUIECTBO KUBBIX OPTaHU3MOB, MarHUTHOE
noJie 3emiiu, Ipeiid MmoarocoB, pojib MArHUTHOTO TOJISA JJIs )KM3HU Ha 3emiie, MOJSpHOe
CUSIHUE, TIPU 3TOM NEPEBOUTH MPAKTUUECKYIO 33]]a4y B YU€OHYIO, BBIACISTh

CYILIECTBEHHbIE CBOMCTBa (MpHU3HAKU) (U3NYECKUX SBIICHUH; OMUCHIBATH H3yUCHHBIC
CBOMCTBA TeJ U PU3UYECKUE SBIICHUS, UCTIOJIb3Ysl (PU3NUYECKUEe BEIMUYHUHBI (TEMIIepaTypa,
BHYTPEHHSISI JHEPTUsl, KOJMYECTBO TEIUIOTHI, YAEIbHAs TEIUIOEMKOCTh BEIIECTBA,
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yJAenbHas TeIIoTa IJIaBICHUS, yAeIbHas TeII0Ta MapooOpa3oBaHus, yIeiabHasl TEeIIoTa
CrOpaHusl TOIUIMBA, KOI(PPHUIMEHT TOJE3HOTO JIEHCTBUS TEIUIOBOW MAIIMHBI,
OTHOCHUTENIbHAS BIAXXHOCTb BO3/1yXa, DJIEKTPUUECKUN 3apsAl, CUJIa TOKA, dJIEKTPUUYECKOE
HaNpsDKEHUE, CONTPOTUBIIEHUE IIPOBOIHUKA, YAEIBHOE COITPOTUBIIEHUE BEIIECTBA, paboTa
Y MOIIHOCTB 3JIEKTPUUYECKOTO TOKA), TPU OMMCAHUN IPABUIIBHO TPAKTOBATH (PU3NUYECKUI
CMBICIT HUCHOJB3yEMbIX BEIMYUH, O0O3HAUEHUS U EAUHHIBI (U3MUYECKUX BEIMYUH,
HaxXOAUTh (DOPMYJIBI, CBSI3BIBAIOLIUE JAHHYIO (PU3WYECKYIO0 BEIWYUHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH TpaUKHU U3YUEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEIINYHH;

XapaKTepHU30BaTh CBOMCTBA Tell, (PU3UUECKUE SIBJICHUS M TPOIECCHI, UCIOJIb3YS
OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHHS BENIECTBA,
MPUHLNI CYNEPHO3UIIUH TTOJIEH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsjia,
3akoH Oma 11 yyacTtka 1enu, 3aKoH Jkoyns—JIeHna, 3aKkoH COXpaHEeHHS SHEPTHH, TPU
ATOM J1aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3allUCHIBATh €r0 MaTeMaTHYEeCKOe
BBIPAKEHUE; OOBICHATH (DU3UYECKHE MPOIIECChl W CBOMCTBA TE€l, B TOM YHUCJIE U B
KOHTEKCTE
CUTyallud  MPAKTUKO-OPHUEHTUPOBAHHOIO  XApPAKTEpA:  BBIABIATH  NPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKHUX 1IAaroB ¢ ONopon Ha 1-2
U3YUYEHHBIX CBOMCTBA (DU3UUECKUX SIBJICHUH, PU3NUECKUX 3aKOHOB WJIU

3aKOHOMEPHOCTEW; pelIaTh PacYETHBIC 3aJauu B 2—3 JEWUCTBHUS, UCIOIb3Ysl 3aKOHBI U
dbopMyIIbl, CBA3BIBAIONINE (PU3UYECKHE BEIMYMHBI: HA OCHOBE aHaJIu3a yCIOBUS 3a/1auu
3allMChIBATh KPATKOE YCIIOBHE, BBISBIATH HEJOCTATOK NAaHHBIX U1l PEUICHUS 33Ja4H,
BBIOMPATH 3aKOHBI U POPMYJIbI, HEOOXOUMBIE TSl €€ PEIleHUs], TPOBOJIUTh PACUETHI U
CpPaBHMBATh IMOJIyY€HHOE 3HaueHHE (PU3NYECKON BEIMYHHBI C W3BECTHBIMU JaHHBIMH,
pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PEIIUTh MPU MOMOIIU (PU3MIECKUX METOOB,
UCIIONB3Yysl OINMCAHUE WCCIECIOBAHMS, BBIACIATh IPOBEPSEMOE MPEAIOI0KEHHE,
OLICHUBATh MPABUIBHOCTh TOPSAKA NPOBEACHUS HCCIEHOBAHUS, I€JaTh BBIBOIBI,
MPOBOJIUTH OIBITHI IO HAOIIOIEHUIO (PU3NYECKUX SBICHUM WK (PU3UUECKUX CBONCTB Tell
(KanWIISIPHBIE SIBICHUS, 3aBUCUMOCTbD JJABJICHHI BO3/IyXa OT €ro 00bhEMa, TeMIepaTyphl,
CKOPOCTH Mpoliecca OCTBIBAHUSI M HAarpEBAHMS NPH U3JIYUYEHUU OT LBETA U3ITy4arolen
(mornomaroiei ) HOBEpXHOCTH, CKOPOCTh UCHIAPEHHSI BOJIBI OT TEMIIEPATYPhI )KUJIKOCTH
U IUIOHIAJA €€ MOBEPXHOCTH, IEKTPHU3aUUs TEJI M B3aWUMOJCHCTBHE JIIEKTPHUUYECKHUX
3aps10B, B3aMMOJCHCTBUE IOCTOSIHHBIX MAarHWTOB, BU3yalHM3alys MarHUTHBIX IOJIEH
IOCTOSIHHBIX MAarHUTOB, IEHCTBHSI MAarHUTHOTO IOJIS HA ITPOBOJHUK C TOKOM, CBOMCTBA
AIIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOABUIATEN MOCTOSHHOTO TOKA): (POPMYIHPOBATH
NpOBEpSEMbIE  MPEIINOJIOKEHUSA, COOMpPAaTh  YCTAHOBKY M3  MPEIJI0KEHHOIO
000pyI0BaHUsl, OMUCHIBATH XOJ OIbITA U (POPMYIUPOBATH BHIBOJIbI; BBIIOJHATH MPSMbIE
U3MEPEHHsI TEMIEPATYPbl, OTHOCHUTEJIBHOM BIAXHOCTH BO3[yXa, CHWIBI TOKA,
HAIpsDKEHUSI C HCIIOJIb30BAHMEM aHAJOrOBBIX MPUOOPOB U JAATYUKOB (PU3MUECKHUX
BEJIMYMH, CPABHUBATh pE3YyJbTaThl M3MEPEHUN C YYETOM 3aJaHHOM aOCOJIFOTHOU
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MOTPEIIHOCTH; MMPOBOJUTH MCCIIEAOBAHUE 3aBUCUMOCTU OJTHOM (PU3NUYECKON BETUUMHBI
OT Ipyrou

C UCIOJIb30BaHUEM IIPSIMBIX U3MEPEHUM (3aBUCUMOCTb COIIPOTUBIIEHMSI IPOBOIHUKA OT
ero JUIMHBI, MJIOMAAN MOMEPEYHOr0 CEUYEHHUs M YACIbHOTO CONMPOTHBJICHHS BELIECTBA
POBOIHMKA, CHJIBI TOKA, UIYIIEro Yepe3 MPOBOJHUK, OT HAIMPSHKEHUS Ha MPOBOJHUKE,
UCCIIEIOBAHUE IIOCJIEOBATEILHOTO M MMApaJJICIbHOTO COEIUHEHHM MPOBOJHUKOB):
IUIAHUPOBATh MCCIEAOBAaHUE, COOMpaTh YCTAHOBKY WM BBINOJHATH M3MEPEHHUS, CIENYs
IPEJIOKEHHOMY IUIaHy, (PUKCUpPOBATh PE3yJIbTAaThl MOJYYEHHONW 3aBUCUMOCTH B BUJIE
TAaOJIUI M TpaUKOB, J€1aTh BHIBOJABI 0 pe3yJbTaTaM HCCIEIO0BAaHUS; MPOBOIUTH
KOCBEHHBIE H3MEpeHUsl (U3MUECKUX BEIWYUH (yAeNbHas TEIIOEMKOCTh BEIECTBa,
COTMPOTHUBIICHUE MPOBOIHUKA, PA00Ta U MOLTHOCTD AJIEKTPUUECKOTO TOKA): MIIAHUPOBATH
U3MEpEHMs,, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAysd HpPeI0KEHHON
UHCTPYKLUMH, WU BBIUUCIATH 3HAUEHUE BEJIWYMHBI; COONIIONATh MpaBUia TEXHUKU
0€30MacHOCTH MPpU padboTe ¢ 1abOPaTOPHBIM

000pyOBaHUEM; XapaKTepPU30BaThb NPUHUUIBI ACHCTBUS M3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOPOM Ha MX OMHMCAHMA (B TOM YHCIIE: CUCTEMA OTOIICHUS
JIOMOB, TUTPOMETD, MapoBas TypOUHA, aMIIEPMETP, BOIBTMETP, CUETUUK DIECKTPHUUECKOMN
OHEPrUH, DIEKTPOOCBETUTENIbHbIE NPUOOPHI, HArpeBaTEeNbHBIE DJIEKTPOIPUOOPHI
(mpuMmepsbl), BIEKTPUUECKUE MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOABUIATENb
IOCTOSIHHOTO TOKAa), HCIOJb3ysl 3HAHMs O CBOWCTBAaX (DPU3MUYECKUX SIBJICHUM WU
HEoOXOouMble (DU3MUECKUE 3aKOHOMEPHOCTH; Paclo3HaBaTh IPOCTbIE TEXHUYECKUE
yCTPOMCTBA U UBMEPHUTENbHBIE TPUOOPHI

[0 CXeMaM U CXEMaTUYHBIM PUCYHKaM (KHIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JABHUraTelb BHYTPEHHETO CTOPaHUsA, 3JCKTPOCKOIN, PEOCTaT), COCTABIATH
CXEMBbI JIEKTPUYECKUX IIENeN C MOCIeA0BaTENbHBIM U MAPAIJICIBbHBIM COEINHEHUEM
3JIEMEHTOB, pa3juyas YCIOBHbIE OOO3HAYEHMsI D3JEMEHTOB JIJIEKTPUUYECKUX LENeil;
OPUBOJUTH HNpUMEPHl (HAXOAUTh HH(OpPMALMIO O MpUMEpax) MPAKTUYECKOTO
UCTIONIb30BaHUsl (PU3MYECKMX 3HAHUM B TOBCEIHEBHOW JKM3HM MJisl OOecTeYeHUs
Oe3omacHOCTH TMpH OOpalieHnH ¢ TpudopaMu U TEXHUYECKUMH YCTPOHCTBaMH,
COXpPaHEHHUs 3/J0POBbsI U COOJIIOIEHUSI HOPM HKOJIOTMYECKOTO MTOBEACHUSI B OKPY KatoIei
cpelie; OCYIIECTBIATh MOUCK HH(popManuu pusnueckoro cojepxkanus B IuTepHere,

Ha OCHOBE MMEIOLIUXCA 3HAHUW U MYTEM CPABHEHMS JOMOJHUTEIbHBIX HMCTOYHUKOB
BBIICTIAITE HMH(OpMaLNIO, KOTOpas SBISETCS NPOTHBOPEYMBONW WM MOXKET OBITh
HE0CTOBEPHOI; UCTIOJIb30BATh npu BBIMIOJTHEHUH  y4eOHBIX  3aJlaHuil
HAYYHO-TIOMYJISIPHYIO JTUTEPATypy PU3NUECKOTO COACPKAHUS, CIIPAaBOYHBIE MaTEpUabl,
pecypcel cetu  VHTepHeT, BiajeTb NpUEMaMH  KOHCIIEKTHPOBAHMUS  TEKCTa,
npeoOpazoBaHus MH(GOPMALKUU U3 OAHOM 3HAKOBOM CHCTEMBI B JPYIYIO; CO31aBaTh
cOOCTBEHHbIE MMMCbMEHHBIE U KPATKHE YCTHBIE cOOOIIEHUs, 0000111asi HHPOpMaLUIO U3
HECKOJIbKMX HCTOYHUKOB (PU3MUECKOTO COACpkKAHHUS, B TOM YHCIE MTyOIUYHO
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IIPEACTABIATH PE3YIbTATHI IPOEKTHOW WM UCCIEN0BATEIBbCKOU AEATEIBHOCTH, IPU ITOM
IrPaMOTHO HCMOJb30BaTh HW3YUYCHHBIH MOHATUHHBIA ammapaT Kypca (pusmKwy,
COINPOBOXKIATh BBICTYIIJICHUE MPE3CHTAIMEN; MPU BBINOJIHEHUN YYEOHBIX MPOEKTOB U
UCCIIEOBaHUM (PU3MUYECKUX IPOLECCOB pacHpenesaTh OO0S3aHHOCTH B TpYIIE B
COOTBETCTBUU C ITOCTABJICHHBIMU 33Jja4aMHU, CJICIUTh 3a BBIIIOJHEHUEM IUIAHA JEHCTBUAN
U KOPPEKTHPOBATh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIAd B JEATEIHHOCTH
IPYINIbI, BBICTPAWBaTh KOMMYHHMKATHMBHOE B3aMMOJCHCTBHUE, NPOSBIAS TOTOBHOCTH
paspemiaTh KOHQIUKTHI.

K koHiy oOyuenuss B 9 kJjiacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHS: CHCTEMA OTCYETA, MATepHalbHas TOYKA, TPACKTOPHS,
OTHOCUTEILHOCTh MEXAHMUYECKOTO JIBIKEHHUsI, nedopmanus (yrnpyras, miacTudeckas),
TPEHHUE, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTD U IEPETPY3KHU, LIEHTP TAKECTH,
aOCOJIIOTHO TBEPOE TEJO, LIEHTP TAKECTU TBEPAOrO TEAa, PABHOBECHE, MEXAHUUYECKUE
KOJIeOaHUS U BOJIHBI, 3BYK, HHPPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHBIEC BOJIHBI, IIIKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U IaJTbHO30PKOCTbh, CIIEKTPhI UCITYCKAHUS
U TIOTJIOLIEHUs, anbda-, 0eTa- U raMMa-u3Jy4eHHs, U30TOIMbI, sAJIepHasi IHEPreTHKA;
paznuyaTh SABJICHHS (paBHOMEpPHOE M HEPABHOMEPHOE MPSAMOJIMHEHHOE IBUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JABUKEHUE, CBOOOJHOE MAJEHUE TEJ, PABHOMEPHOE
JIBW)KCHHE II0 OKPYKHOCTH, B3aWMMOJEWCTBHE TE€J, PEAKTHUBHOE JBUKCHHUE,
KoJjiebaTenbHOe JIBIKEHHUE (3aTyXawollMe W BBIHYXICHHBIE KOjeOaHMs), pE30HAHC,
BOJIHOBOE JIBUKEHHUE, OTPAXKEHUE 3BYKA, MPSIMOJIMHENHOE pACIPOCTPAHEHHE, OTPAKEHUE
U MPEJIOMJICHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3iokKeHUe 0eJIoro cBeTa
B CIEKTP M CIIO)KEHUE CIIEKTPAJIBHBIX IBETOB, IUCIIEPCHS CBETA, E€CTECTBEHHAs
PaOaKTUBHOCTh, BO3HUKHOBEHHUE JIMHEMYATOIO CIIEKTPA U3TyUYEHUs) IO ONMHUCAHUIO UX
XapaKTEepHBIX CBOMCTB M Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX aHHOE (PU3NIECKOE
SIBJICHHE; PACTIO3HABATH MPOSIBJICHUE U3YUYEHHBIX (PU3NYECKUX SBICHUN B OKPYIKAIOIIEM
MHUpE
(B TOM umncne puznyeckue SBICHUS B MPUPOJIC: TPUIMBBI U OTJIMBBI, IBUJKEHHUE TUTAHET
ConHEeYHO! CUCTEMBI, pEaKTUBHOE JIBU)KEHHE KUBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB
JKABOTHBIMM, 3€MJIETPSICEHNE, CEHCMMYECKHE BOJHBI, IYHAMH, 01XO, LBETA Tell,
ONTUYECKUE SIBIEHUS B  HOpUpojAe, OHOJIOrMYECKOe  JEHCTBUE  BUAMMOTIO,
yJIbTPapUOJIETOBOIO U PEHTIC€HOBCKOI'O M3JIYYEHMH, €CTECTBEHHBIM paJuOaKTHUBHBIN
(oH, KOCMUUECKHE JTyUH, PAIMOAKTUBHOE U3TyUE€HUE IPUPOIHBIX MUHEPATIOB, ICHCTBHUE
PAaAMOAKTUBHBIX H3JIyYEHUH Ha OpPraHu3M 4YeJoBeKa), IpU 3TOM MEpPEBOJUTH
NPaKTUYECKYIO0 33/ady B y4eOHYIO, BBLICIATH CYUIECTBEHHBIE CBOMCTBA (MPU3HAKH)
bu3nyecKuX SBICHUI; OMUCHIBATH M3YUYCHHBIC CBOMCTBA TeN M (DHU3MUECKUE SBICHHS,
UCHOJNB3Ysl (U3NYECKUE BEIMYMHBI (CpPEIHSE M MIHOBEHHAas CKOpPOCTh Teja IpHU
HEPAaBHOMEPHOM [BWJKEHHUH, YCKOPEHUE, IIEPEMELIEHUE, IIyTh, YIJIOBas CKOPOCTh, CUIIA
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TPEeHUsI, CHJIa YNIPYTOCTH, CHJIA TSDKECTH, YCKOpPEHHE CBOOOJHOTO MaJleHus, BeC Telna,
UMITYJIBC TEJIa, UMITYJhC CHJIbI, MEXaHW4YecKas paboTa W MOITHOCTh, MOTEHIIUATbHAS
DHEPIUs Tena, MOJHATOrO HaJ MOBEPXHOCTBIO 3€MIJIH, MOTEHIMAIbHAS SHEPIUS CHKATOU
NPY>KUHBI, KHHETUYECKasl SHEPIus, MOJIHAs MEXaHUYECKas dHEprus, Mepruo] U 4acToTa
KOJIeOaHM, 1JIMHA BOJIHBI, TPOMKOCTb 3BYKa M BHICOTAa TOHA, CKOPOCTh CBETA, TOKA3aTelb
MPEJIOMJICHUST CPENbl), TPU OMHCAHWM TIPABWIBHO TPAKTOBATh (U3UYECKUN CMBICI
WCITIOJIb3yEMbIX BEJIMYWH, 0003HAUCHUS W CAWHUIIBI (PU3NUECKUX BEJIMYWH, HAXOJUTh
(bOpMyJIbI, CBSA3BIBAIONINE JAHHYIO (DM3UYECKYIO0 BEIMYMHY C APYTUMHU BEIMYWHAMU,
CTPOUTH IPaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (GU3NUYECKUE SBIICHUS U MTPOLIECCHI, UCIIOJIb3Y I
3aKOH COXpPAHEHUs SHEPrUH, 3aKOH BCEMHUPHOIO TIATOTEHUS, IPUHIUII CYNEPIO3UIUN
CWJI, TPHUHIMI OTHOCHUTENIbHOCTH ['amwiesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHs
MMITYJIbCA, 3aKOHBI OTPAKEHUS U MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsiIOBOTO
M MACcCOBOTO 4YHCEI IIPU SJIEPHBIX pEAKUUSIX, IPU OBTOM J1aBaThb CJIOBECHYIO
(GbopMyIIMPOBKY 3aKOHa M 3alHCHIBATh €T0 MAaTEMaTHYECKOE BBIPAKEHUE; OOBICHSITH
(¢u3nUecKue NpoLecCchl U CBOMCTBAa TEJI, B TOM YHCIE€ U B KOHTEKCTE CUTyaluil
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYMHHO- CJICICTBEHHBIE CBS3H,
CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKHUX LIArOB C OMOPO Ha 2—3 U3y4YEeHHBIX CBOMCTBA
bu3nYecKuX SBICHUM, PU3NYECKUX 3aKOHOB UITU

3aKOHOMEPHOCTEH; pellaTh pacy€THblE 3a7auyd (OMUparolldecs Ha cucremy u3 2-3
ypaBHEHUH ), HCTIOIB3YS 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (DH3NIECKUE BETMIMHBI: HA
OCHOBE aHaJIM3a yCIIOBUS 33]a41 3alIMChIBATh KPATKOE YCIIOBUE, BBISIBIISTh HEIOCTAIOLIUE
WM U30BITOYHBIC JAHHBIE, BBIOMPATh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE JIJISl PEIICHHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HICCKON
BEJTMYMHBI, PACIIO3HABaTh MPOOJIEMBI, KOTOPHIC MOYXKHO PEIIUTh TMPH TOMOIIN
(GU3UYECKUX METOJOB, MCIOJIb3Ysl OMUCAHWUE WCCICIOBAHUS, BBIICIATH MPOBEPIEMOE
MPEANOJI0KEHNE, OIIEHUBATH MPABUIIBHOCTD MOPSAKA MPOBEACHUS NCCIEA0BaHMS, Ae/IaTh
BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHUI U OMIBITOB; TPOBOJIUTH OMBITHI 110
HAOMIOACHUIO (PU3UYECKUX SBJICHUM UK (GU3HMUECKUX CBOMCTB TeN (M3yUe€HHE BTOPOTO
3akoHa HprOTOHA, 3aKOHA COXpaHEHWs SHEPTuHu, 3aBHUCHUMOCTH IEpHoja KojeOaHui
MPY>KHUHHOTO MasTHHUKA OT MacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJIEOAHUM, TPSIMOJIMHENHOE PACTIPOCTPAHEHHUE CBETA, PA3JIOKECHUE
0eJIoro CBeTa B CHEKTP, U3yUCHHE CBOMCTB M300paKEHUS B TUIOCKOM 3€pKajle U CBOMCTB
M300paKeHUsI MpeIMeTa B COOUpAroIieil JInH3e, HabJIt0IeHUE CIUTOIIHBIX U JIMHEHYaThIX
CIIEKTPOB M3JIyYEHUS): CAMOCTOSTENILHO COOMpPaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa
00OpyI0BaHUs, OMHMCHIBATH XOJ OIBITA M €T0 PE3yJNbTaThl, ()OPMYJIUPOBATH BBHIBOJIHI;
MIPOBOJIUTH TIPH HEOOXOUMOCTH CEPUIO TPSIMBIX U3MEPEHUMN, OTIPEIEIAs CPEIHEES

3HAUYEHHE HU3MEpsieMO BelW4YuHbl ((HOKYCHOE pacCTOsSTHUE coOuparonieil JMH3bI),
00OCHOBBIBaTh BBIOOp croco0a u3MepeHus: (M3MEepUTETHLHOTO MpUdopa); MPOBOIUTH
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UCCIIEIOBAaHUE 3aBHCUMOCTEH (U3MUECKUX BEIWYMH C HCIOIb30BAHUEM MPIMBIX
U3MEPEHUI (3aBUCUMOCTh IIyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM [BH)KEHHUU 0€3
HA4YaJIbHOW CKOPOCTH, MIEpH0/1a KOJIEOAHUIM MAaTEMATHYECKOTO MasiTHUKA OT JUIMHbBI HUTH,
3aBUCUMOCTH yIJIa OTPaXEHUs CBETA OT yIJla MAJACHUA U yIia NPEIOMJICHUs OT yria
NaJieHNs): IUIAHUPOBATh HCCJIEIOBAaHUE, CAaMOCTOSTENBHO COOMpPATh YCTAHOBKY,
¢uKcHpoBaTh pE3yNbTAThl MOTYYCHHONW 3aBHCHUMOCTH (PU3WYECKUX BEJIMYMH B BUJC
TabNuIl U TpauKOB, 1eJaTh BHIBOBI MO PE3yJIbTaTaM MCCIEAOBAHNUS;

POBOJUTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BETUYUH (CpPEeAHsIsi CKOPOCTh U
YCKOpEHHE Teja MPU PaBHOYCKOPEHHOM JIBHXKEHHMH, YCKOpEHHE CBOOOAHOTO MajeHUS,
KECTKOCTh MPY>KUHBI, KOA(P(OUIMEHT TPEHUs CKOJbKEHHUS, MeXaHudyeckas padora u
MOIIIHOCTb, YaCTOTA U MEPUOJI KOJIeOaHUI MaTEMaTHYECKOTO U MPYKUHHOTO MATHUKOB,
ONTHYECKasi CUJla COOMpPArOIIeH JTMH3bI, PaJMOAKTUBHBIN (DOH): MJIAHUPOBATH U3MEPEHHS,
coOupaTh HSKCHEPUMEHTAIbHYI) YCTAaHOBKY W BBINOJHATH WM3MEPEHUs, CIeays
NPEIJIOKEHHOW HWHCTPYKIMHU, BBIYUCIATH 3HAYEHHE BEJIMYMHBI M aHAJIU3UPOBATH
NOJIyYEHHBIE PE3yJbTaThl C YYETOM 3aJaHHOM MOTPEHIHOCTH M3MEPEHUH; COOJII0IaTh
IpaBuJia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1ab0paTOPHBIM
000pyI0OBaHMEM; pPA3IMYaThb OCHOBHbIC MPU3HAKA M3YUYEHHBIX (DU3NYECKUX MOJEICH:

MarepuaibHas
TOYKa, aOCOJIIOTHO TBEPJOE TENO, TOUECUHBIA HCTOUYHHMK CBETa, JIy4, TOHKAs JIMH3A,
IUIaHETapHasi MOJIEJb aToMa, HYKJIOHHAas MOJEIb aTOMHOIO S/Ipa; XapaKTepU30BaTh
OPUHIUIBI IEUCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPON HA UX
onucaHus (B TOM YHCIE: COUAOMETP, JATUUKHU MOJIOKEHUS, PACCTOSHUSL U YCKOPEHUS,
pakeTa, 3X0JIOT, OYKH, IEPUCKOI, (hoTOANMapaT, ONTUHYECKUE CBETOBO/IbI, CIEKTPOCKOTI,
T03UMETp, KaMepa BuiibcoHa), UCTIOB3ys 3HAHUS O CBOMCTBAaX (PM3WUYECKUX SBICHUN 1
HEoOXouMbIe (PU3UYECKHNE 3aKOHOMEPHOCTH; MCIOIB30BAaTh CXEMbl U CXEMaTHYHbBIC
PUCYHKH HW3YYCHHBIX TEXHUYECKUX YCTPOMCTB, WU3MEPHUTEIBHBIX NPUOOPOB U
TEXHOJIOTUYECKHUX MPOLIECCOB MPU PEIICHUH YYeOHO-MPAKTUUECKUX 3a/1au, ONTUYECKUE
CXEeMbI JJI1 TOCTPOEHUs M300paK€eHUH B IUIOCKOM 3€pKajie M COOMparoliel JIMH3E;
OPUBOAUTH TpPUMEPHl (HAXOAUTh HHPOPMALMIO O TMpUMEpax) MPAKTUYECKOTO
UCTIIONB30BaHUsl (PU3MYECKMX 3HAHWM B TOBCEIHEBHOW JKM3HM MMl OOecTeyeHUs
Oe3omacHOCTH Mpu oOpaumieHuu ¢ nOpudopaMu M TEXHHUYECKMMHU YCTPONCTBAaMHU,
COXPaHEHHUS 3/J0POBbsI U COOJIIO/IEHUSI HOPM HKOJIOTMYECKOTO MTOBEACHUSI B OKPY KatoIe
cpelie; OCYLIECTBIISATh NOUCK MH(popMauuu (usndeckoro coaepkanusi B MHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsI TOMCKOBBIM 3ampoc, HaXOAWTh IyTH OIpPEAeTICHUsS
JIOCTOBEPHOCTH TMOJYyYEHHOM WH(OpMalMM Ha OCHOBE UMEIONIUXCS 3HAHUM U
JIOTIOTHUTEIBHBIX MCTOYHUKOB; HCIONH30BaTh MPH BBHIMOJHEHUH YUYeOHBIX 3alaHuil
HAYYHO-TIOMYJISIPHYIO JTUTEPATypy PU3NUIECKOTO COACPKAHUS, CIIPABOYHBIE MaTepUAIbI,
pecypcel cetu VHTepHeT, BiaieTb NpUEMaMH  KOHCIIEKTHPOBAHHUS  TEKCTa,
npeoOpa3oBanus MH(GOPMALKUKU U3 OAHOM 3HAKOBOM CHCTEMBI B JPYIYIO; CO31aBaTh
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cOOCTBEHHBIC THCHMEHHBIE U YCTHBIE COOOIIEHWS HAa OCHOBE WH(MOpPMAIUU U3
HECKOJBKMX HWCTOYHUKOB (PU3WYECKOTO COIepkKaHUs, MyOJIMYHO TPEICTaBISATh
pe3yabTaThl MPOCKTHON WM HCCIEAOBATCIIBCKON NESITEIbHOCTH, TIPH 3TOM T'PaMOTHO
WCITOJIB30BaTh M3YYCHHBIM TOHATHUHHBIA armapaT H3yd4aeMoro pasjiena (Qu3uku u
COTIPOBOXK/IATh BBICTYIUICHHWE TMPE3CHTAMEH ¢ y4ETOM OCOOCHHOCTEH ayIuTOpUU
CBEpPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne HanmenoBanue KomuuectBo | IIporpammuoe cogepkanue |  OCHOBHBIE BUIBI ICSITEIHBHOCTH O0YYaAIOIIUXCS
/n pa3niesioB U TeM JacoB

y4eOHOro nmpeameTa
Pasznen 1. ®usuka 4 ee poib B IO3HAHUM OKPY:KAOLIEr0 MUpPa
1.1 | ®usuka — Hayka o 2 ®dusuka — HayKka o pupoje. | BolsiBnenue pasnmuuuii Mexay QU3NYECKUMH U

HIpApoAC SBnenns NIPUPOJIBL. | XUMUYECKUMHU TIPEBPALLICHUASIMH.
Pu3NYECKUE SIBICHUSA:

MEXaHUYEeCKHE, TCIIOBLIC,

Pacnio3naBanue n KJIaCCI/I(I)I/IKaHI/I}I (I)I/I?)I/I"ICCKI/IX
SIBJICHUI MCXAaHHMYCCKUX, TCIIJIOBBIX,

SJICKTpUHCCKHE, 5JIEKTPUYECKHMX, MATHUTHBIX M CBETOBBIX.
MariuTHBIC, CBETOBBIC, Ha6:mo/1eH1e U onycaHne (pU3HYECKUX sBIICHHUIA
3BYKOBBIE
1.2 | ®usnueckue 2 Pu3n4eCKre BEITUIUHBI. Onpenenenue LIEHBI JEITICHUS IIKAJIbI
BEJIMYMHBI N3mepenune Gpuandeckux M3MEPUTENBHOTO PUOOpa.

BenunH. Pu3nueckKkue

N3mepeHne  nUMHEWHBIX  pa3MepoB  Tel U
npubopsl. [TorpemnocTs

IIPOMEKYTKOB BPEMEHH C YUETOM MOTPELIHOCTEM.

U3MEPEHUM e .
Me3kK/TyHAPOHAS CHCTEMA H3mepenne 00bEMa XKUIKOCTU U TBEPAOIO TENA.
¢ TMHHIT N3mepenue TeMnepaTyphl IpY IOMOLIH

KUJIKOCTHOTO TEPMOMETPA U JaTUMKA
TeMIepaTyphl.

BrinonHeHne TBOPYECKUX 3aJaHUU T10 TIOUCKY
CHI0Cc000B U3MEPEHMSI HEKOTOPBIX (PU3HUUECKUX
XapaKTEPUCTHUK, HAITPUMEDP, Pa3MEPOB MaJIbIX
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00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIIINX PACCTOSHUM, MAJIBIX

IIPOMEKYTKOB BpPEMEHHU. Ob6cyxneHue
npeaaraéMbix CriocoooB
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1.3. | EcTecTBEeHHOHAYy4YHBII 2 Kak ¢usuka u gpyrue BoiaBmkenrne rumnores, OOBSICHSIOUIMX IPOCThIE
METOA ITO3HAHUA CCTCCTBCHHBIC HAYKH SIBIIEHUS, HAIIPUMED:
U3YHatoT HPUPOLY. — [OYEMY OCTAHABIMBAETCS JBHKYIIEECS II0
EcrecTBeHHO-Hay4YHBIN . .
TOPU30HTAIBHON NOBEPXHOCTH TENIO; —
METO/J] TO3HAHUS: .
IOYEMY B JKapKyI0 IOr0/ly B CBETION OJEKIE
HaOJIIOIcHHE, TTIOCTAHOBKA . . T
npoxJiajgHen, yeM B TémMHOM. [Ipennioxenue
Hay4HOTO BOIIpOCa, p AHEH, pel
BBIIBHIKCHHE THIIOTES, CIIOCOOOB MPOBEPKHU TUIIOTES.
DKCIEPUMEHT 110 IPOBEPKE HpOBC,IICHI/IC HCCJIICOAO0BAHMA 110 ITPOBEPKE
TUIOTE3, OOBICHEHHE KaKOMJINOO TMITOTE3HI.
HaOJIOJAEMOTO SIBICHUS. [TocTpoenue mpocTermx Moaesier Pu3nIecKux
Ornncanne pusuyecknx ABJICHUM (B BUJIE€ PUCYHKOB MJIM CXEM), HALIPUMEDP
SIBJICHUHA C TIOMOIIBIO MaJICHUE MPEIMETA; NPSIMOJIMHENHOE
MOZEICH pacnpocTpaHEHHE CBETa
Hroro no pazneny 6

Pa3znean 2. IlepBoHayajibHbIE

CBE€ACHHUA 0 CTPOCHHUH BEIIECTBA

2.1

CrpoeHue BelecTBa

1

CrpoeHue BemiecTna:
aTOMBI U MOJIEKYJIbI, UX
pasmepsl. OnbITHI,
J0Ka3bIBAIOIINE
JIUCKPETHOE CTPOCHUE
BELIECTBA

Habmoienue n uHTEpIpeTanus OnbITOB,
CBUJETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOECHUH BEILIECTBA: ONBITHI C PACTBOPEHNUEM
Pa3JIMYHBIX BEIIECTB B BOJE.

OneHka pa3MepoB aTOMOB U MOJIEKYJT C
UCIOJIb30BaHueM (oTorpaduii, HOTyUYECHHBIX
Ha aTOMHOM CHJIOBOM MHKpockorie (ACM) —
naboparopHas padota o teme: «OneHka
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JUaMeTpa aToMa METOJI0M PSAOB (C
UCIIoJIb30BaHuEM (poTorpaduii)y.
Ornpenenenue pa3MepoB MaJbIX TEJ

2.2 | JIBmxeHue u JIBr>KeHME YacTHI] Habmronenue u o0bsicHeHre OPOYHOBCKOTO
B3aMMOJICHICTBHE BemecTBa. CBs3b nBvKeHus u sienenus nuddysun. [Iposenenue u
YaCTHI] BEIIECTBA CKOPOCTH JBUKCHHS 00BSCHEHHE ONBITOB 10 HAOJIOICHUTO

YaCTHI[ C TEMIIEPATYPOI. TEIJIOBOrO paciuiupenus ra3os. [Iposenenue u
BpoyHOBCKOE IBHKEHHE, 0O0BSICHEHHE OIBITOB MO OOHAPYKEHUIO CHII
b dysus. MOJIEKYJIIPHOTO MPUTSKCHUS U OTTAIKMBAHUS
B3anmoneiictBue vacTuil
BEIIECTBA: MPUTSKEHUE U
OTTAJIKUBAHUE

2.3 | ArperaTtHbie ArperatHble COCTOSTHUS Onucanue (C UCIOJIH30BAHUEM TTPOCTHIX

COCTOsAHMA BEIICCTBA

BEIIECTBA: CTPOCHHUE
ra3oB, JKUJKOCTEH U
TBEPBIX
(KpUCTaJUNTMYECKUX ) TEJL.
BzaumocBs3p Mex Iy
CBOMCTBAMU BEIIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOEeHHOCTH
arperatHbIX COCTOSTHUM
BOJIbI

MOJI€JI€) OCHOBHBIX PA3JIMUUA B CTPOCHUH T'a30B,
YKHUIKOCTEU U TBEPIBIX TEIL.

OOBsicHEHHE MAJION COKMMAEMOCTH KUJIKOCTEN U
TBEPBIX TEJ, OOIBIION C)KMMAEMOCTH T'a30B.
OO0BbsicHeHue coxpaHeHus: GOPMBbI TBEPABIX TE U
TEKYYECTH )KUIKOCTH.

IIpoBeneHne onbITOB, JOKA3BIBAIOIINX, YTO B
TBEPIOM COCTOSIHUU BOJIbl YACTUIIBI HAXOASATCA

B CpeJHEM Jlajibllie APYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B KHIKOM.
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YcTaHOBIIEHUE B3aUMOCBSI3U MEXKITY
O0COOEHHOCTSIMU arperaTHbIX COCTOSTHUN BOJBI U
CYIIIECTBOBAaHHEM BOJHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadus)

Hroro no pazgeny 5

Pa3nen 3. /IBu:keHHe U B3aUMOIeCTBHE TeJl
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3.1 | MexaHuueckoe Mexanudeckoe aBukenue. | MccieqoBanue paBHOMEPHOTO JBHKEHHS,
JIBHDKEHHE PaBHOMEpHOE 1 OTIpe/ieNieHHe ero NPU3HAKOB.
HEPAaBHOMCPHOC IBIKCHUC. | HaG 10 1eHe HepaBHOMEPHOTO JIBHKEHHUS U
Cxopoctb. Cpennsia OIpeJieNieHHE Ero OTIMYUI OT PABHOMEPHOTO
CKOPOCTb IIPH
JIBYDKCHHUSL.
HEpaBHOMEPHOM
. OmnpezenieHre CKOPOCTH PABHOMEPHOTO
NBUKEHUHU. Pacuér mytu u
IBUKEeHHs (IIAPHKA B 5KMIKOCTH, MOJIEIIH
BpEMEHU JBUKEHHS
>JEKTPUYECKOTO aBTOMOOUIISA | T.11.).
Omnpezenenye cpeiHell CKOPOCTH CKOJbKEHUS
OpyCcKa WM IIAPUKA [0 HAKJIOHHOM MIIOCKOCTH
Penienue 3a1a4 Ha onpeseneHue MyTH, CKOPOCTH
¥ BpEMEHH PABHOMEPHOTI'O JIBHIKEHHUS.
AHanu3 rpaguKOB 3aBUCUMOCTH ITYyTH M CKOPOCTH
OT BpeMeHH
3.2 | Uuepuus, Macca, SBnenue uHEpIUU. 3aKOH OObsicHEHNE U TIPOTHO3UPOBAHKE SIBJICHU,

IIJIOTHOCTB

MHEpUUH. B3anmoiencreue
TeJ KaK MpUYrHa
W3MEHEHUSI CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BelecTBa.
CBs3b INIOTHOCTU C
KOJINYECTBOM MOJIEKYJI

B €UHUIIE 00BEMA
BEIIECTBA

00yCIIOBJIICHHBIX WHEPLIUEH, HAIPUMED, YTO
IIPOUCXOJIUT IPU TOPMOKEHUU UIIU PE3KOM
MaHEBPE aBTOMOOUIISL, TIOYEMY HEBO3MOYXKHO
MIHOBEHHO IIPEKPATUTH JABUKEHHUE HA BEJIOCUIIEE
WJIY CaMOKaTe M T. .

IIpoBenenue u aHaau3 OIBITOB,
JNEMOHCTPUPYIOLIUX U3MEHEHUE CKOPOCTH
NBWKECHUS TEJa B PE3YJIbTAaTE NEUCTBUSA HA HETO
IPYTUX Te.

Pemenue 3a1a4y Ha ONpEEIEHUE MACCHI TENA, €ro
00BbEMa U MIOTHOCTH.
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[TpoBeneHue 1 aHAJIN3 OTIBITOB,
JIEMOHCTPHUPYIOIIUX 3aBUCUMOCTh U3MEHCHHUS
CKOpOCTH TeJia OT €r0 MacChl IPH
B3aWMOJICHCTBHH TeII. MI3MepeHne Macchl Tena
Pa3TUYHBIMH CTIOCOOAMH.

OmnpeneneHre IUIOTHOCTH TEJIa B PE3yJIbTaTe
U3MEPEHUs €r0 MacChl U 00bEMa
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33

Cumna. Buaper cun

14

Cuita KaKk XapakTepucTuka
B3aUMOCHCTBUS TEII.
Cuia ynpyrocty 1 3aKOH
I'yka. 3mepenue cuibl
MMOMOUIBI0 TMHAMOMETPA.
SIBneHmne TATOTESHUS U
cuna Tskect. Cuia
TSHKECTH Ha IPYTHUX
IUIaHETaXx.

Bec tema. HeBecoMocCTb.

CrnoxxeHue cHII,
HaIpaBJIECHHBIX MO OJTHOU
MIPAMOM.

PaBHOneMCTBYIOIIAS CUIT.
Cuna tpenus. Tpenue
CKOJIbKEHHS U TPEHUE
nokos. TpeHnue B mpupoje
Y TEXHUKE

N3ydenne B3auMOIEHCTBUS KaK IPUYHHBI
M3MEHEHUSI CKOPOCTH Tejla UJU €To 1e(hOpMaLIUH.
OnucaHue peaibHbIX CUTYalWid B3aUMOIEUCTBUS
TEJ ¢ OMOUIBIO MOJIENEH, B KOTOPBIX BBOAUTCSA
HOHATHE U U300paKEHUE CUIIBI.

N3yuenune cunsl ynpyroctu. McecnenoBanue
3aBHCHUMOCTH CUJIbI YIIPYTOCTH OT YAJIMHEHUS
PE3WHOBOTO MIHypa WJIM TPYXHHB (C
OCTPOCHHEM TIpadurKa).

AHanu3 MpaKkTUYECKUX CUTyalud, B KOTOPBIX
MPOSIBIISICTCS ICUCTBUE CUIIBI YIIPYTOCTH
(ympyrocth Msi4a, KPOCCOBOK, BETOK JiepeBa

u ap.).

AHanu3 cuTyaluii, CBI3aHHbIX C SBJICHUEM
TATOTEHUS.

OObsicHEeHUE OPOUTAIBHOTO IBUKEHHUS IUIAHET C
UCIIOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
MHEPLIUY.

N3mepenune Beca Telia ¢ TOMOILBIO TUHAMOMETPA.

O60ocHOBaHME 3TOTO CIIOCO0a U3MEPEHHUS.
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AHanu3 1 MOACIIMPOBAHUE SIBJICHUS HEBECOMOCTH.
OKCIEPUMEHTAIIBHOE NTOJIyYEHHUE MPAaBUIIA
CJIO’KEHMS CUJI, HAIIPABJIEHHBIX BJOJIb OHON
npsaMoil. OnpeneneHue BETMYUHbI
PaBHOAEHCTBYIOIIEH CHJL.

N3yueHue cuibl TPEHUS CKOJIBKEHHS M CHJIBI
TPEHUS IIOKOSI.

HccenenoBanue 3aBUCUMOCTH CUJIBI TPEHUS OT
CUJIBI JABJIEHUS U CBOMCTB TPYLIUXCS
ITOBEPXHOCTEN.

AHanu3 NpakTUYECKUX CUTYaALUH, B KOTOPBIX
MIPOSIBJISIETCS ICVCTBUE CUIIBI TPEHHS,
HCIOJIB3YIOTCSL CLIOCOOBI €€ YMEHBIIEHUS WU
YBEIMYECHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMO>KEHHE aBTOMOOMIISL, UCIIOJIb30BaHUE
MOAIINITHAKOB, IJIABAHUE BOJHBIX dKUBOTHBIX
u Ap.). Pemenue 3a1a4 ¢ uCmonb30BaHUEM
dbopmyn a1 pacu€Ta CUITbI TSHKECTU, CUJIbI
YIOPYTOCTH, CUJIbI TPEHUS

Hroro o pazneny 21

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
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4.1

Hasnenue. [lepemaua
JIaBJICHUS TBEPIBIMU
TeJIaMU, KUJIKOCTIMHU U
razamMu

JaBnenue. CriocoObl
YMEHBIIICHUS U yBEIUYCHUS
naBjieHUs. /[aBieHue rasa.
3aBUCUMOCTD JIaBJICHUSI
rasa or o0béma,
TeMrepaTyphbl.

AHanu3 ¥ 00bSICHEHNE OTBITOB U MIPAKTHYECKHUX
CUTYaIHii, B KOTOPBIX TIPOSBIISICTCS CHJIA
JTaBJICHUS.

OO6ocHOBaHUE CTOCOOOB YMEHBIIICHUS U
YBETTUYCHHUS TaBJICHHUS.

I/IBY‘ICHI/IC 3aBUCHUMOCTH OAaBJICHHA Ia3a

ITepenaua naBienus
TBEPABIMU TEJIAMH,
YKUJIKOCTSIMHU M Ta3aMH.
3akon Ilackans

oT 00BEMa U TeMIIepaTyphl.

N3ydeHune ocoOEHHOCTEM nepenadn T1aBJICHUS
TBEPABIMU TEJIAMH, KUJKOCTIMH U Ta3aMHU.
OO6ocHOBaHHE PE3yJIBTATOB OIBITOB
O0COOCHHOCTSIMU CTPOCHUS BEIIECTBA B TBEPIOM,
KHUIKOM U Ta3000pa3HOM COCTOSTHUSX.
DKCNEPUMEHTAIBLHOE TOKa3aTEIhLCTBO 3aKOHA
ITackas.

Pemrenue 3amau Ha pacd€r naBiaeHUs TBEPIOTO
Tea
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4.2 | JlaBneHHe KUAKOCTU 3aBUCUMOCTD JaBJICHUS HccnenoBaHue 3aBUCUMOCTH JIaBIICHUS KUAKOCTU
)KUJIKOCTH OT I'IyOUHBI. OT TJTyOUHBI TOTPYKEHUS U TUNIOTHOCTH KUIAKOCTH.
ITHeBMAaTHIECKNE MAIIMHBL. | HaGmoneHne ¥ OOBSCHEHHE THAPOCTATUYECKOrO
I'mnpocTaTnieckuit napaJjioKca Ha OCHOBe 3akoHa ITackars.
napajgokc. Coolmiaromnuecs
N3yuenune cooOmaronmxcsi COCya0B.
cocynbl. ['mapasinuueckue .
Pemenue 3amay Ha pacu€T AaBICHUS KUIKOCTH.
MEXaHU3MBbI g
OOBbscHeHrE TPUHIIUTIA TEUCTBUS
TUAPABIMYECKOTO TIpecca, THEBMATHICCKUX
MaIlIHH.
AHanmu3 1 00bSICHEHUE TIPAKTUICCKUX CUTYaIIHH,
JEMOHCTPHUPYIOIINUX MPOSBICHUE JaBICHUS
KUIAKOCTH ¥ 3aKkoHa [lackais, Harpumep
MIPOIIECCOB B OPTraHU3Me MPH ITyOOKOBOAHOM
HBIPSTHUU
4.3 | AtmocdepHoe Atmocdepa 3emin u DKCIepuMEHTaIbHOE OOHAPYKEHUE
JABJICHHC aTMOC(I)epHoe JABJIICHUC. aTMOC(bepHOI‘O JIaBJICHUS.

[IpuunHbI CylIeCTBOBaHUS

AHann3 1 00bsICHEHHE OITBITOB U IMPAaKTHYCCKUX
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BO3IYIITHON 000JI0UKH
3emuid. OBIT
Toppruennu. M3mepenune
aTMOC(EpPHOTO JTaBJICHUS.
3aBUCHUMOCTh
aTMOC(EpPHOTO JTaBJICHUS
OT BBICOTHI HaJl YPOBHEM
Mopsi. [Tpubopsr aiis
U3MepeHust aTMoc(hepHOTO
TaBJICHUS

CUTYallH, CBSI3aHHBIX C JEUCTBUEM
aTMOC(EPHOTO /TaBJICHUS.

OObsicHEeHuE CyIIeCTBOBAHMS aTMOC(epbl Ha
3emiie 1 HEKOTOPBIX IIAHETax WIH €€
OTCYTCTBUS Ha IPYTHX IJ1aHeTax u JlyHe.
OObsacHeHrEe N3MEHEHUS TNIOTHOCTH
aTMoc(epsl C BBICOTON U 3aBUCUMOCTHU
aTMOoCc(hepHOTro JaBICHUS OT BHICOTHI.
Pemenue 3amay Ha pacy€t atMmochepHOro
JABJICHUS.

N3yuenne ycTpoicTBa GapoMeTpa-aHeponaa
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4.4

JlericTBUE )XKUJKOCTH U
raza Ha IOTIPY>KEHHOE
B HUX TEIIO

JlericTBUE )XKUIKOCTH U Ta3a
Ha NOTPYXEHHOE B HUX
Teno. Bertagkusaromniasa
(apxumenoBa) cuia. 3aKOH
Apxumena. [linaBanue Ted.
BosnyxomnnaBanue

DKcrepuMeHTalIbHOE 0OHAPYKEHUE NEUCTBUS
’KUJIKOCTHU M raza Ha MOrpyXEHHOE B HUX
tesio. OnpeesneHue BbITAIKUBAOLIEH CHITbI,
JEUCTBYIOLIEN Ha TEJIO, MOTPYKEHHOE B
KHUIKOCTb.

[IpoBenenue u 06Cyk1€HUE OIBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITUIKABAIOIIEN CHJIBI, JEUCTBYIOIIEH Ha

TEJIO B KHUJIKOCTH, OT 00bEMa MOTPYKEHHON B
KUJKOCTh YaCTH TeJIa U OT IJIOTHOCTH
KUJKOCTHU.

lIposepka nezasucumocmu 8bimaiKuaouer
CUIbL, Oelicmeyroujell Ha mejio 8 HCUOKOCIU,
om maccol meua.

Hccnenoanne 3aBUCMMOCTH BECa Tela B BOJE OT
00bEMa OTpyKEHHOHN B KUIKOCTh YaCTH TEJa.

Pemenune 3a1a4y Ha NpUMEHEHNE 3aKOHA
Apxumena v yCIOBHS IJIABaHUS Tell.
KoncrpyupoBanue apeomerpa unm
KOHCTPYUPOBAHUE JIOJIKU U ONIPECIICHUE €€
IPy30I0AbEMHOCTH

Hroro no pazneny

21

Paznen 5. Pabora u MOIIIHOCTH. JHEPIUst
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5.1

PabGoTa 1 MOILTHOCTE

Mexannueckas padoTa.
MomiHocTh

OKCIIEpUMEHTAIBHOE  OIPEIEICHHE
MEXaHUYECKON pabOThl CUIIBI TSHKECTH

IIPY NTAJICHUU TEJIA U CUJIbI TPEHUSI TIPU
PAaBHOMEPHOM IIEPEMELICHUH Tela 110
TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBAEMOM NPH MMOIBEME 10
JIECTHULE.

Pemenue 3anay Ha pacuét MeXxaHUYeCKOM paboThI
Y MOILHOCTH

5.2

HpOCTBIC MEXaHHN3MbI

[IpocTeie MEXaHU3MBI:
pbIyar, 6JI0K, HAKJIOHHAs
IOCKOCTh. [IpaBuio
PaBHOBECHS phlUara.
IIpumenenue nmpasuiia
pPaBHOBECHS pblyara K
0J10Ky. «30J10TOE
IIPaBUJIO» MEXAHUKHU.
KII npoctbix
MexaHu3MoB. [IpocTtbie
MEXaHU3Mbl B OBITY U
TEXHUKE

OnpeneneHre BBIUTPHIIIA B CUIIE IPOCTHIX
MEXAaHU3MOB Ha IPUMEPE pblUara, MoJABUAKHOIO U
HEMOJABMYKHOTO 0JIOKOB, HAKJIOHHOM TIOCKOCTH.
HccnenoBanue yciioBHsl paBHOBECHS pblyara.
OOHapy)eHue CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3IMYHBIX UHCTPYMEHTAX U MPUCTIOCOOICHHUSX,
UCIOJIb3yEMbIX B OBITY M TEXHUKE, a TAK)KE B
YKUBBIX OpraHU3Max.

DKCIEPUMEHTANIBHOE JOKa3aTEIbCTBO PAaBEHCTBA
paboT pH MPUMEHEHHUH MPOCTHIX MEXAHU3MOB.

Onpenenenue KII/ HakJIIOHHOM MJIOCKOCTH.

Pemenune 3a1a4 Ha npuMEHEHNE MPABUJIA
paBHOBecus pbryara u Ha pacu€t KIIJ
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5.3 | MexaHnnueckas 4 Mexanndeckas SHEpTHsl. OKCIEPUMEHTAIIBHOE ONPEEICHUE U3MEHECHMUS
SHEprusd Kunernyeckast u KUHETUYECKOU U NOTEHIIMAIBbHOW SJHEPTUM TeNa
1I0TCHIHANIbHAA SHOPIHAL. IIPU €r0 CKaThIBAHUM IO HAKJIOHHOM ITUIOCKOCTH.
IIpeBpalienue OHOTO BUIA | opyynupoBaHie HA OCHOBE HCCITEI0BAHMUS
MEXaHUYECKOM YHEPTUU B .
. 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPIUH.
OPYroi. 3aKOH COXPaHECHUS
OO6cyxneHne rpaHul] NIPUMEHUMOCTH 3aKOHA
DHEPIUHA B MEXAHUKE
COXPaHEHUs DHEPTUU.
Pewmenue 3aa4 ¢ uCronap30BaHNEM 3aKOHA
COXpaHEHUs DHEPTUU
Hroro no pazneny 12
PesepBHOE Bpems 3
OBUIEE  KOJIMYECTBO 68
YACOB I10 I[TPOI'PAMME
8 KIIACC
Ne Hanmenosanue KonnuectBo | IIporpammuoe cogepxanne | OCHOBHBIE BUABI IE€ATEIHHOCTH 00yUYaIOLINXCS
o/ | pasnenoB MU TeM 4acoB

y4eOHOro mpeamMera

Pa3nea 1. TemioBbIe ABJICeHUSA
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1.1

CtpoeHue u cBoOiCTBa
BEIIECTBA

OCHOBHBIE MTOJIOKEHUS
MOJIEKYISIPHO-KUHETHYECKOMN
TEOPUU CTPOECHUS BEILECTBA.
Macca u pazMepsl aTOMOB U
MoseKya. OTBITHI,
ITOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopenu TBEPAOTO, KUAKOTO
¥ Ta3000pa3HOTO COCTOSTHHMA
BEILIECTBA.
Kpucrannmmueckue n
amop(HbIe Tena.
OObsicHEHUE CBOMCTB I'a30B,
KUJIKOCTEU U TBEPJBIX TEI
Ha OCHOBE I10JI0KEHUN
MOJIEKYJIIPHO-KHMHETUYECKON
teopuu. CMaunBaHue U
KaIlWIJISPHBIC SIBJICHUS.
TerutoBoe pacmmpeHue u
cKaThe

HaOmronenue u mHTepIpeTaIys OrnbTOB,
CBHJIETEJILCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHUH BEILIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3amay 1o OIeHMBAHUIO KOJIUYECTBA
aTOMOB WJIM MOJIEKYJ B €AUHUIIE 00BhEMa
BEIIIECTBA.

AHaJIM3 TEKCTa APEBHUX aTOMHUCTOB (HaIpuMep,
dbparmenTa mosmel Jlykperus «O npupoe
BEIIICH») C U3JI0)KEHHEM 000CHOBAaHUH aTOMHOMN
TUIIOTE3bI (CMBICTIOBOE uTeHHE). O1ieHKa
yOeMUTEeTLHOCTH 3THX 000CHOBAHUH.
OOBsicHeHNE OPOYHOBCKOTO JABWIKCHUSI, SIBJICHUS

mudy3un 1 pa3nuuuil Mexa1y HUMU Ha OCHOBE
MOJIOKEHHUIN MOJIEKYJISIPHO-KUHETUYECKOM
TEOPUU CTPOCHUS BEILIECTBA.

OOBbsicCHEHUE OCHOBHBIX Pa3JInYuil B CTPOCHUU
ra3oB, JKUJIKOCTEH U TBEPJBIX TEI C
UCITOJIb30BAHUEM TOJIOKEHU N
MOJIEKYJIIPHOKWUHETUYECKON TEOPUU CTPOCHHUS
BemiecTsa. [IpoBenenune onbIToB Mo
BBIPAILIMBAHUIO KPUCTAJIOB TOBAPEHHOM COMH
WIM caxapa.
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[TpoBeneHue n 0OBSICHEHNE OTIBITOB,
JIEMOHCTPUPYIOIINX KAMWJUISIPHBIE SIBICHUS U
SIBIICHHE CMa4YMBaHUSs.

OObsicHEeHNE POTN KAMWJUTSIPHBIX SIBICHUHN 7151
MOCTYIUICHUS BOJIbl B OPTaHU3M PACTEHHUI.
Hab6mronenue, nmpoBenenne u oObICHEHNE
OITBITOB IT0 HAOIIOACHHIO TEINIOBOTO
pacIIMpeHUs Ta30B, KUAKOCTEN U TBEPABIX TEJL.
OO0bsicHeHHEe coxpaHeHus 00bEMa TBEPIBIX

TeJ, TEKYy4YeCTH KUJIKOCTH (B TOM UHUCIIE,
pa3HULIBl B TEKYYECTH JJIS1 PA3HBIX
JKUJIKOCTEH), JTaBJICHUs Tasa.

[IpoBeneHne onpITOB, AEMOHCTPUPYIOLINX
3aBUCHMOCTb JaBJICHUS BO3yXa OT €ro o0bhEMa
Y HarpeBaHMUs WU OXJIKACHUS, U UX
00BSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
y4YeHHUS. AHAIN3 MPAKTUYECKUX CUTYyallni,
CBSI3aHHBIX CO CBOMCTBAaMM Ia3oB, JKUIKOCTEH U
TBEPJIBIX TEII
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1.2

TennoBble IpoOLECCHI

21

Temneparypa. CBsizb
TEeMIIEpaTypbl CO CKOPOCThIO
TEIJIOBOT'O JIBHXKEHUS
yacTul. BHyTpeHHsA
sHeprus. CrnocoObl
VU3MEHEHNS BHYTPEHHEH
SHEPruu: Teronepeaaya u
coBepleHrue padoTsl. Buapl
TEIJIONEePEaauH:

O06ocHOBaHHE MPABWI U3MEPECHUS TEMITEPATYPHI.
CpaBHEHHE Pa3IMYHBIX CIOCOOOB U3MEPEHUS U
IIKaJI TEMIIEPATYPHI.

HaOmronenune u 00bICHEHHE OIBITOB,
JEMOHCTPUPYIOITNX U3MEHEHNE BHYTPCHHEH
DHEPTUU Teja B pe3yJIbTaTe TeIUIonepeaadn u
pabOThl BHEUTHUX CHII.

HaOmronenune 1 00bICHEHHE OIBITOB,
o0cCyKJIeHIE MPAKTUIECKUX CUTYAILIUM,
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TCIIONPOBOAHOCTD,
KOHBCKI U, U3JTYUCHHC.

KoanyecTBO TEILIOTHI.

VY nenpHasg TEMIOEMKOCTD
BenecTBa. TemiooOMeH 1
TEIJIOBOE PaBHOBECHE.
YpaBHEHHUE TEILUIOBOTO
Oananca. IlnaBnenue n
OTBEpJICBaHUE
KPUCTAUTUYECKUX BEIIECTB.
VY nenpHadg TemIoTa
IUIABJICHHUS.
[Tapoo6pa3oBanue u
KOHJeHcauus. Mcnapenue.
Kuneunwue. Y nenpHas
TEIJI0Ta MapooOpPa3oBaHUsI.
3aBUCHUMOCTb TEMIIEPATYPbI
KHUIIEHUS OT aTMOC(epHOro
JTaBJICHHUS.

BrnaxxnHocTh BO3ayXa.
DHeprust TOIUIMBa.

VY nenpHas TeniaoTa
CropaHus.

[TpuHIUIIBI pAOOTHI
TernoBbix apurarenen KITJ1

JEMOHCTPUPYIOUIUX PA3IUYHbIE BUJIBI
TEIUIONEPEAAYH: TEIIONPOBOIHOCTb,
KOHBEKIIUIO, U3JTyYCHHUE.

HccnenoBanue siBieHUs TEINIOOOMEHA MPU
CMEIINBAaHUHU XOJIOJHOM U TOPSYEH BOJIBI.
Habmronenne yctaHOBIIEHUS TEIIOBOTO

PABHOBECHS MEXKY TOPAYEH U XOJIOJHOU BOJIOM.

Onpenenenue (M3MEpeHUE) KOTUYECTBA
TEIJIOTHI, TIOJYYSHHOT'O BOJOW MpH
TEIUI000MEHE C HarpeThIM METAJUTHYECKUM
uunuHapom. OnpeneneHue (M3MEpeHue)
yAeTHHON TETUIOEMKOCTH BEIIECTRA.
Pemienue 3a1ay, CBI3aHHBIX C
BBIYHCIICHHEM KOJMYECTBA TETUIOTHI U
TEMJIOEMKOCTH TIPU TETUIOOOMEHE.
AHanmu3 cUTyaIui IpaKTHIECKOTO
WCITOJTb30BAHUS TEIIJIOBBIX CBOMCTB BEIIECTB
¥ MaTEPHUAJIOB, HAIIPUMED, B LIETIAX
IHEProCcOEPEIKESHUS: TETIIION3OJISIIHS,
sHEprocoeperaronye KpoIiiu,
TEPMOAKKYMYJISITOPHI U T. 1. HaGmonenue
SIBIICHUH MCTIApEHUS ¥ KOHJICHCAITIH.
HccnenoBanue mpoiiecca UCapeHust

Pa3IMYHBIX )KUIKOCTEM.
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TCIIJIOBOI'O ABUIAaTCIIA.
TernoBsie JABUTATCIIN U

OObsicHeHNE SBICHUIN UCTTAPCHUS U KOHACHCAITUT
Ha OCHOBE aTOMHO-
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3aluTa OKpYKaromen
Cpebl.
3aKOH COXpaHEHHS U

MPEBPALIEHUS YHEPTUU
B TEIUIOBBIX MPOLIECCaX

MOJICKYJISIPHOTO YUECHHS.
Habmonenne n o0bsICHEHHE TIpoIiecca KUTICHMS,
B TOM YHCJIC 3aBUCUMOCTH TEMITePaTypPhl
KUTICHUS OT JABJICHHUS.

Onpenenenue (M3MepeHUE) OTHOCUTEIBHOM
BJIQKHOCTH BO3IIyXa.

Hab6mronenue mporiecca miaBiaeHus
KPUCTAJUTMYECKOTO BEIIeCTBa, HAIIPUMED,
abaa. CpaBHEHHUE MPOLIECCOB TUIABICHUS
KPUCTALTMYECKHUX TeJl M pa3MsITUCHHS TIPH
HarpeBaHUU aMOPQHBIX TEll.

Omnpenenenre (M3MEpEHNE) YACIBHON TETIIOTHI
TUTABIICHUS JIbJIA.

OObsicHeHHE SIBJICHUM TIJIABICHUSA U
KPUCTAITH3AIIH Ha OCHOBE
aTOMHOMOJIEKYJIIPHOTO YUEHUS.

Pemenue 3amay, cBsI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIUIOTHI B MPOIIECCax
TEIUIONEPe a4y MPH IJIABICHUU U
KPUCTAIIN3AIUH, UCTIAPCHUH 1 KOHICHCAIUH.
AHanu3 cutyauui NpakTUYeCKOTro
MIPUMEHEHUS SBJICHUN TIJIABJICHUS U
KPUCTAIUIU3AIIH, HAlpUMEp, TIOTyUYeHHE

CBEPXUYHUCTHIX MaTEPHUAJIOB, COJIEBAsI TPEJIKa U
1p. AHanu3 paboThl U OOBSICHEHHE MPUHITUTIA
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JNEUCTBUS TEILUIOBOIO ABUTATENA. Beruncienne
KOJIMYECTBA TEIJIOTHI,
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BBIJICJISIFOIIETOCS IPU CTOPAHUYN PA3TTUYHBIX
BUJI0B ToruBa, u KIIJI aBurarens.
OOcyxaeHne PKOJOTUUECKUX TTOCIIeICTBUN
VCMOJIb30BaHUs IBUTATENIEN BHYTPEHHETO
CropaHusl, TEMIOBBIX U TUAPOIICKTPOCTAHIUN

Hroro no pazneny 28

Pasnen 2. JiekTprnyecKue 1 MATHUTHbIE SIBJICHUS
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2.1

DIEKTpUYECKHE
3apsiibl.
3apsiKEHHbIE Teaa U
UX B3aWMOJICHCTBUS

Onextpuzanus ten. JBa
poja 3IEKTPUIECKUX
3apsI0B.
B3aumoneiictBue
3apsHKEHHBIX TEJL.

3akoH KyioHna
(3aBHCHUMOCTD CHUJIBI
B3aNMOJECHUCTBUSA
3apsHDKEHHBIX T€NT OT
BEJIMYUHBI 3apsI0B U
PACCTOSIHUSI MEXTY TEIAMM).
DIIEKTPUUECKOE TOJIE.
Hanpsxénnocts
AIEKTPUYECKOTO TOJISL.
[IpuHIUI Cyneprno3uinu
AIEKTPUUYECKUX ToJIe (Ha
KaueCTBEHHOM YPOBHE).
Hocutenu snexrpuyeckux
3apsA10B. DJIEMEHTapHbIN
ANEKTPUYECKUN 3apsil.
Ctpoenue aroma.
IIpoBogHMKHN 1

Habmronenue u mpoBeieHrEe ONBITOB IO
AJIEKTPU3AIMHU TEJ IPU CONPUKOCHOBEHUH U
VHAYKIYEH.

Habaronenue n oObsiCHEHHE B3aMMOIEHCTBUS
OJHOMMEHHO U PA3HOMMEHHO 3aPSIKEHHBIX TEJL.
OOBsicCHEHUE MPUHITUTIA ISHCTBUS
anekTpockona. OObsICHEHUE SIBJICHUN
AJIEKTPU3AIMU TIPU COMPUKOCHOBEHUH TEN U
VHIYKIHAEW C UCIOJIb30BAHUEM 3HAHUU O
HOCUTEJISX JIEKTPUUECKHUX 3aPsJI0B B BEIICCTBE.
Pacno3naBanue u oObsICHEHHE SABJICHUN
3JIEKTPU3AIIMU B TIOBCETHEBHOM KU3HHU.
HaGnronenne u 00bsICHEHHE OIBITOB,
WUTIOCTPUPYIOLIUX 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsia.

HabmroneHue onbpITOB MO0 MOJISTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HccnenoBanue AeUCTBUS SJIEKTPUUECKOTO OIS
Ha MPOBOJHUKH U JUBJIEKTPUKHU

TVDIIEKTPUKHU. 3aKOH
COXPAHECHHUS IJICKTPUICCKOTO
3apsia
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2.2

ITocToAHHBINA
AIEKTPUUYECKHUI TOK

20

DONEeKTPUUYECKUI TOK.
VYcnoBus CyIiecTBOBaHUS
AIEKTPUUYECKOTO TOKA.

M cTOoUYHMKH TTOCTOSSHHOTO
ToKa. JlencTBus
AIEKTPUYECKOTO TOKA
(TemoBO€, XUMHUYECKOE,
MarHuTHOE).
DONEeKTpUYECKU TOK B
KHIKOCTSX M Ta3ax.
DJeKTprUdecKas 1elb.
Cuna Toka.
DJIEKTPUUECKOE
HaIpsDKEHHE.
ConpoTuBieHHe
IIPOBOJHUKA. Y IEJIbHOE
COIIPOTHUBJICHUE BEIIECTRA.
3akoH Oma 11 yyacTka
uenu. [locnenoBarenbHoe
U TlapajuiesibHOe
COEMHEHUE MPOBOIHUKOB.
PaGota u MoIIHOCTH
AIIEKTPHUYECKOTO TOKA.
3akoH Jxoyns—JIeHna.
DJIEKTPUYECKUE IIETH U

Habmronenune pa3nuyHbIX BUIOB ACHCTBUS
AIIEKTPUYECKOTO TOKA M OOHApYKEHHE ITHX
BUJIOB JICUCTBUS B IOBCEIHEBHON )KU3HH.
Habmionenre BOSHUKHOBEHUS Ta30BOTO
pas3psiia U 3IEKTPUIECKOrO TOKA B KUIKOCTH
COopka ¥ UCTIBITAHUE IEKTPUUECKON LIeH
MOCTOSTHHOTO TOKa.

H3mepeHue cusbl TOKa aMIIepMETPOM.
N3mepenue 3neKTprUuecKoro HanpsyKeHUs
BOJIETMETPOM.

[IpoBenenue u 0ObSICHEHNE OTBITOB,
JEMOHCTPHUPYIOIINX 3aBUCUMOCTb
AIIEKTPUYECKOTO COMPOTUBIICHUS MTPOBOJHHUKA
OT €T0 JUIMHBI, TUIOIIA M MTOTIEPEYHOTO CEUCHUS
U MaTtepuaia.

HccnenoBanue 3aBUCUMOCTH CHUITBI TOKA,
IPOTEKAIOILEro Yepe3 pe3ucTop,

OT COIIPOTHUBIICHUS PE3UCTOPA U HANPSHKEHUS Ha
pe3ucTope.

[IpoBepka mpaBuiia CIOKEHHS HAIPSHKEHUI
IpY TIOCJIE0BATEIHLHOM COCIMHEHUHU JABYX
PE3UCTOPOB.

[IpoBepka mpaBuiia AJis CUIJIBI TOKA TIPH
napajieIbHOM COETUHEHUN PE3UCTOPOB.
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noTpeOuTeH
ANIEKTPUUYECKON PHEPTUU B
obiTy. KopoTkoe
3aMbIKaHHE

AHaIM3 CUTyaluuid MOCJIENOBATENBHOTO U
[1apaJuIeIbBHOTO COETMHEHUS TPOBOHUKOB

B IOMAIIIHUX AJIEKTPUYECKUX CETSIX.

Pemenue 3anau ¢ ucnonap3oBanueM 3akoHa Oma
u hopMys pacuéra NEeKTPUUECKOro
CONIPOTHUBJIEHUS IIPU MTOCIEA0BATEIBHOM U
NapajuieIbHOM COEIMHEHUYU ITPOBOJHUKOB.
Omnpenenenre pabOThI TEKTPUUYECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

Ornpenenenue MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
BBIJICIISIEMON HA PE3UCTOPE.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA 4epes
JaMIIOYKy OT HamnpsbKeHHs Ha Hell. OnpeneneHue
KII/ narpesarens.

HccnenoBanue npeobpa3oBaHusl SHEPTUU TIPU
noAbEME Tpy3a JIEKTPOIBUTATEIEM.
OObsicHEeHUEe YCTPONCTBA U IPHUHIIUIA ICHCTBUS
JIOMAIITHUX AJIEKTPOHArpeBaTebHBIX TPUOOPOB.
OObsicCHEHUE IPUYKUH KOPOTKOTO 3aMbIKAHUS U
IIPUHLIAIA IEVCTBUSA IUIABKUX
IIPEJOXPAHUTEIICH.

Pewienue 3a1au ¢ UCIONB30BaHUEM 3aKOHA

Jxoyns—Jlenua
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2.3

MarsuuTHbIE SIBJICHUS

ITocTOsTHHBIE MArHUTBHI.
BzaunmopeiicTBue
IMOCTOSIHHBIX MarHuTOB.
MarsauTtHoe moJe.

MarauTtHoe 1oJie 3eMJin

HCCHeI[OBaHI/Ie MardmTHOI'O BBaHMOHeﬁCTBHH
ITIOCTOAHHBIX MarHuTOB.

I/I3yquHe MAargouTHOTI'O ITIOJIA IIOCTOSHHBIX
Mar"HuTOB IIpHU UX O6’be,Z[I/IHeHI/II/I H pasacJICHUM.
HCCJIG,Z[OB&HI/IC MardauTHOI'O BSaHMOHGﬁCTBHH
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Y €T0 3HAYEHUE ISl )KU3HU
Ha 3emuie. OnbIT DpcTeaa.
MarunuTtHo€ 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMAarHuTOB B
TEXHUKE. [lencTBHUe
MarHMTHOIO MOJISI Ha
MPOBOJIHUK C TOKOM.
DNEeKTpOIBUTATEND
IMOCTOSTHHOTO TOKA.
Hcnonw3oBanue
3JIEKTPOJBUTATEIIEH B
TEXHUUYECKUX YCTPONUCTBaX
Y Ha TPpaHCIIOPTE

ITIOCTOAHHBIX MAarHuTOB.
I/IsyquHe MAargouTHOTI'O ITIOJIA IIOCTOSHHBIX

MarHUTOB MPU UX OOBEAMHEHUH U Pa3/IeJICHUN.
[IpoBeneHNE ONBITOB MO BU3yaIU3allH MO
MOCTOSIHHBIX MAarHUTOB.

N3ydenue siBlieHUs] HAMarHUYMBaHUS BEIIECTBA.
HccnenoBanne NeMCTBUS SJIEKTPUYECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHNE ONBITOB, AEMOHCTPUPYOLIUX
3aBUCHUMOCTh CUJIbI B3aUMOJICHCTBUS KATYIIKH C
TOKOM M MarHuTa OT CHJIbI U HaIlpABJICHUS TOKA
B KaTYyIIIKE.

AHanu3 cutyauui NpakTUYeCKOro

MIPUMEHEHUS AJICKTPOMArHuTOB (B OBITOBBIX
TEXHUYECKUX YCTPONCTBAX, IPOMBIIICHHOCTH,
MenuuuHe). MI3ydenue neicTBust MarHUTHOTO
MOJIsl Ha MPOBOJIHUK C TOKOM.

N3yueHue 1encTBUs SJEKTPOABUTATEIIS.
N3mepenue KIIJ anekTpoaBurareabHOM

YCTaHOBKH.
Pacno3HaBanue W aHanIM3 pPa3IUUYHBIX
MIPUMEHEHU N AJIEKTPOIBUTATENIEN

(TpaHCcnopT, OBITOBBIE YCTPOMCTBA U AP.)
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2.4 | DnekTpoMarHuTHas 4 OnbiTel @apanes. ABnenne | ONbITHI IO UCCIEIOBAHUIO SIBICHUS
WUHTYKIUS AIEKTPOMArHUTHOM 3JIEKTPOMAarHUTHOM MHIYKIIUU: UCCIICIOBAHUE
unaykuuu. IIpasuno Jlenna. | u3MeHeHM 3HAUCHUS W HAIPABIICHUS
DJIeKTPOTreHepaTop. WHYKIIMIOHHOTO TOKa
Cnioco0OrbI nosTydeHus
AJIEKTPUUYECKOMN YHEPTUH.
DJIEKTPOCTAHIIMUA Ha
BO300HOBJIIEMBIX
MCTOYHUKAX SHEPTUU
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB ITO ITPOI'PAMME
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9 KJIACC
Ne HaumenoBanue KomuuectBo | [Iporpammuoe coaepkanre | OCHOBHBIE BUJIBI ACATEILHOCTH 00YUYAIOIITUXCS
/o pa3liesioB U TeM JacoB

y4eOHOTO TIpeAMeTa
Pa3znen 1. Mexannueckue iBJICHUSA

1.1 | Mexanuueckoe 10 Mexannueckoe ABMKEHHE. | AHalM3 ¥ 00CYXIEHHE PA3IMUYHbIX IPUMEPOB
JABWKCHHUC U CIIOCOOBI MaTepI/IaHBHaH TOYKa. MEXaHNYECKOI'O ABVKCHMUS.
Cro onncaHus Cuctema orcuéra. O6cyk/eHre MPaHuL] IPUMEHUMOCTH MOJIENH
OTHOCHUTENBHOCTh
«MaTepuaibHas TOUKa.
MEXaHUYECKOTO JBUKEHHUSI.
Onucanre MEXaHMYECKOTO JIBUKEHUS
PaBromepHoe
. pasITUYHBIME crIoco0amu (ypaBHEHUE, TaOIUIIA,
MPSAMOJIMHEUHOE IBUKEHUE.
HepaBHomepHoe rpagux).
NPAMOJMHEHHOE TBHKEHHE. AHanu3 SKU3HEHHBIX CHUTyalldii, B KOTOPBIX
CpexHss 1 MTHOBEHHaS MPOSIBIIAETCS] OTHOCUTEIIBHOCTh MEXaHUYECKOTO
CKOPOCTH TEJIa NP ABWKCHUS.
HepaBHOMEPHOM JBkeHun. | HaOnroneHne MexaHMYecKoro ABMKEHUS Teja
Yckopenue. OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.
PaBHOyCKOpeHHOE CpaBHeHUE MMyTEW U TPACKTOPUI JBUKEHUS
HPAMOJIMHCHHOC ABMKCHHUC. | 0 HOTO M TOTO %€ Tejla OTHOCUTEIIBHO Pa3HbIX
CBoOOHOE MazieHue. Tell OTCUSTA.
Ombrtel ['amunest. Amnanmm3 Tekcta ['anmies 06 OTHOCUTEIBHOCTH

PaBHOMEpHOE BHXKEHUE
10 OKPY>KHOCTH.

ITepuon n yacrora
obOpaienus. JIuneitnas u
YIJIOBasi CKOPOCTH.

JBUKCHHUS;, BHITIOJIHEHUE 3aJaHUI TI0 TEKCTY
(CMBICIIOBOE UTEHHE).
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Ornpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS
OpycKka uiu ABMKSHUS IIApUKa 1O HAKIIOHHOM
IUIOCKOCTH.

AHam3 u 00CyXKJIeHHE CIoCO00B
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enTpocTpemurenbHOE
YCKOPEHHE

PUOIMKEHHOTO OMPEICIICHIS] MTHOBEHHOMN
CKOPOCTH.

OnpeneneHre CKOPOCTH PABHOMEPHOTO
JBIDKEHUS (ITapyKa B )KHIKOCTH, MOJCIIN
AJIEKTPUUECKOTO aBTOMOOHJIS U T. 11.).
Onpenenenre myTH, TPOMAECHHOTO 32 TaHHBIN
MIPOMEKYTOK BPEMEHU, M CKOPOCTH TeJla 10
rpaduKy 3aBUCUMOCTH ITyTH PaBHOMEPHOTO
JBIKEHUS OT BPEMEHHU.

OO6cyx1eHrne BO3MOXKHBIX TPUHITUTIOR
JEHUCTBUS MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cIuIOMETPOR).

Brruucnenue myTty u CKOpoCTH Mpu
PaBHOYCKOPEHHOM IPSMOJIMHCHHOM JIBH)KCHUH
Tena.

Ornpenenenne MPOMICHHOTO MyTH U YCKOPEHUS
JBIDKEHUS Tejia 1Mo rpaduKy 3aBUHCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO
MPSIMOJIMHEMHOTO JIBU)KEHUS TeJla OT BPEMEHHU.
IIposepka cunome3swi: eciu npu
DPABHOYCKOPEHHOM O8UNCeHUU 0e3 Ha4anbHOU
cKopocmu nymu OMHOCAMCS KAk psio
HEeYEeMHbIX Yuces, mo

COOMBEMCMBYIOWUE NPOMENCYMKU BPEeMEHU
OOUHAKOBYL.
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OmnpeneneHve yCKOpeHUs Tena

IIPU PaBHOYCKOPEHHOM JBUKEHUU

110 HAKJIOHHOM INIOCKOCTH.

N3mepenue nepuojia 1 4acTOThI OOpaIieHus
T€Ja MO OKPY>KHOCTH.

OrnpenenieHne CKOpOCTH PaBHOMEPHOTO
JIBUKEHUS TeJia M0 OKPYKHOCTHU. Penienue
3a/1a4 Ha OMNpeJeIeHe KHHEMAaTUYeCKUX
XapaKTEPUCTUK MEXAaHUYECKOTO JIBHXKCHUS
pa3inyHBIX BUJIOB. Pacrio3HaBaHue u
npuOIMKEHHOE ONMUCAHUE PA3IMYHbBIX BUOB
MEXaHUYECKOTO JABMXKEHHUSI B IPUPOJIE U
TEeXHUKE (Ha IpUMepax CBOOOIHO MaIaroIInX
TeJ, IBWXKCHUSI )KUBOTHBIX, HEOECHBIX Te,
TPAHCHIOPTHBIX CPEACTB U JIp.)
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1.2

B3aumoneiictBue Ten

20

[TepBsiii 3ak0oH HproTOHA.
Bropoi 3akon HeroToHa.
Tperuni 3akoH HeroTOHa.
[TpuHIMI Cyneprno3uuuu
CUJL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuna Tpenusi: cuia
TPEHUSI CKOJIbKEHUS, CHUJIa
TPEHUS TIOKOS, IPYTHUE BUJIbI
TpPEHUSI.

Cuiia  TsKeCTU U 3aKOH
BCEMHPHOTO TATOTEHUS.

Hab6mronenue u o0Cyk1eHrEe ONBITOB C
JBUKCHHUEM TeJla TPH YMEHBIIICHUH BIUSHUS
JIPYTHX TeJl, IPEMATCTBYIOIINX JBIKCHUIO.
Ananu3 Tekcta ["anunes ¢ onucanuem
MBICIIEHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIINH;
BBITIOJTHEHHE 3a/IaHUH TI0 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cyx1eHre BO3MOKHOCTH BBITIOJTHEHUS
3aKOHA WHEPIIUU B PA3IMYHBIX CHCTEMax
OoTCU€Ta.

Hab6mronenue u o0cyxieHne MeXaHn4eCKuX
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Yckopenue cBOOOTHOTO
najicHus. J{BM>KeHUE MIaHeT
BoKpyT CosHua. IlepBas
KOCMHUYECKasi CKOPOCTb.
HesecoMocTh 1 neperpysku.
PaBHOBeCHE MaTepranbHOU
TOYKU. AOCOTIOTHO TBEPIOE
Teso. PaBHOBECHE TBEPAOTO
TeJa C 3aKPEIIEHHON OCBIO
BpamieHusi. MOMEHT CHJIBI.
[lenTp TsKECTH

SIBJICHUH, IIPOUCXOIAIINX B CHCTEME OTCUETA
«Temexka» npu €€ PaBHOMEPHOM U
YCKOPEHHOM JIBMKEHHH OTHOCHUTEIIBHO
KabuHeTa QUBUKH.

JlericTBUSA ¢ BEKTOpaMU CHUJI: BBIITOJIHEHUE
3aJIaHUM 110 CIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HabGmonenne w/unm mOpoBeEHHUE OIIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTb YCKOPEHHMS
TeJla OT IPWIOKEHHON K HEMY CHJIbI MU MaCChl
Tena.

AHanu3 1 00bSICHEHUE SIBJIEHUHN C
MCIIOJIb30BaHUEM BTOPOIO 3akoHa HproTOHA.
Pewienne 3a1a4 ¢ UCMoOab30BaHUEM BTOPOTO
3akoHa Hpl0TOHA 1 IpaBuIIa CII0KEHUS CUIL.
Onpenenenue KECTKOCTH NPYKUHBIL. AHAIINA3
CUTyalUi, B KOTOPBIX HAOIIOAAI0TCS
ynpyrue aegopManuu, u uX 0ObsICHEHUE C
MCIIOJIb30BAHUEM 3aKOHAa ['yKa.

Pemenue 3amad ¢ ucnoap30BaHUEM 3aKOHA
['yka.

HCCHGI[OBaHI/Ie 3aBUCHUMOCTH CHJIbI TPCHHUA

CKOJIBKCHHUA OT CUJIbI HOPMAJIBHOI'O JaBJICHMA.
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OO6cyxeHre pe3yJbTaTOB UCCIEeI0BaHUSI.
Omnpenenenue kKodpuimenTa TpeHus
CKOJIBKCHHUSI.

N3mepenue cuiibl TpeHuUs MOKOS.
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Pemenue 3aay ¢ ucnosib30BaHueM (HOPMYIIbI
JUTSL CUJIBI TPEHUS CKOJIBKEHUS.

AHanu3 IBUKEHUS T€J TOJIBKO MOJ
JEHCTBUEM CUJIBI TSKECTH — CBOOOTHOTO
nagenus. OObsICHEHHE HE3aBUCUMOCTH
YCKOpEHUsi CBOOOIHOTO NaIeHUs OT MaCChI
tena. OneHKa BeJIMYMHBI CUJIbI TATOTEHHUS,
JNEUCTBYIOIEH MEXAY AByMs TeaamMu (s
pPa3HBIX Macc).

AHanu3 IBUKeHHsI HeOSCHBIX TeJ MO/
JCHCTBUEM CHJIBI TATOTEHUS (c
UCTIONb30BaHUEM  JIOMIOJHUTEIIBHBIX
WMCTOYHUKOB UH(POPMAIIHH).

Pemenue 3anay ¢ UCMONIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS ¥ POPMYIIBI AJIs
pacuéTa CUJIbI TSHKECTH. AHAIN3
OPUTHHAIILHOTO TEKCTa, OMKCHIBAIOIIECTO
MIPOSIBIICHUS 3aKOHA BCEMUPHOTO TATOTCHHS,
BBITIOJTHEHHE 3a/IaHUH TI0 TEKCTY (CMBICIIOBOE
ytenue). Habmonenue u o0Ccy X IeHue OnbITOB
110 U3MEHEHHUIO Beca Teja MPU YCKOPEHHOM
JIBUKEHUU.

AHanu3 yciaoBHil BOSHUKHOBEHHUS HEBECOMOCTHU
U TIEperpy3KH.
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Pemenue 3agau Ha OIIpCACIICHNEC BECa TCJIa B
PAa3JINYHBIX YCIIOBHAX.
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AHaiM3  cui, JEUCTBYIOIMX Ha  TeJjo,

IMOKOAIICECA Ha OIIOPEC.

OrnpeneneHre HEHTPA TKECTH PA3TUYHBIX TEJ
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1.3.

3aKOHBI COXPAHEHMS

10

Nmnynsc tena. 3menenne
uMmInyJbsca. IMIyabc cuibl.

3aKkoH COXpaHEHUs
VMILYJIbCA. PeaktuBHOE
JIBHYKEHUE.

Mexanuyeckas paborta u
MoIHOCTh. PaboTa cuin
TSYKECTH, YIPYTOCTH,
TpeHus. CBSI3b SHEPTUHU U
pabotsl. [loTeHnmanpHas
SHEprus Teja, HOAHITOTO
HaJ| IOBEPXHOCTBIO 3€MJIU.
[TorennuanbHas SHEPrus
CKaTOM IIPYKUHBI.
Kunernueckast sHeprus.
Teopema 0 KHHETUYECKOM
SHEPIrUM. 3aKOH COXPAHECHHUS
MEXaHHYECKON YJHEPTUH

HabGmionenne wu  oOcyXJeHUE  OIBITOB,
JEMOHCTPUPYIOIIMX  MEepefady HMITyJIbca
IPY B3aUMO/JICHCTBHUH T, 3aKOH COXPaHEHHUSI
UMIIyJbca TpU aOCONIOTHO YHOPYIOM H
HEYIIPYroM B3aUMOJICHCTBUU TEI.

AHanu3 CUTyaluii B OKpY>KaroleH Ku3Hu ¢
UCIIOJIb30BaHUEM 3aKOHA COXPAaHEHUS
UMITYJIbCA.

Pacnio3naBanue sIBICHUS] pEAKTUBHOTO
JBYDKCHUS B IIPUPOJIC M TEXHUKE.
[IprMeHeHHe 3aKOHa COXPAHEHUS UMITyJIbCa
11 pacdy€Ta pe3yIbTaTOB B3aMMOACHCTBUS Tl
(Ha mpuMepax HEeyNpyroro B3auMoJIeHCTBHS,
yIPYToro HEHTPAILHOTO B3aMMOACHCTBUS IBYX
OJIMHAKOBBIX Tell, OHO U3 KOTOPBIX
HETIOIBH)KHO).

Pemmenne 3a1au ¢ UCMONIB30BAaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

Omnpenenenne padOThI CUITbI YIIPYTOCTH

pu MoIbEME rpy3a ¢ UCHOIb30BAHUEM
HETIOABM>KHOTO U TIOIBIKHOTO OJIOKOB.
H3mepeHre MOUTHOCTH.

W3mepenne noTeHIHanbHON SHEPTHH YIIPYTO
n1e(pOPMHUPOBAHHON MIPYKUHBI.
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N3mepenne KNHETUYECKOM SHEPTUHU TENA 10
JUTMHE TOPMO3HOTO Iy TH.

DKCNEPUMEHTAILHOE CPABHEHUE U3MEHEHUS
MOTEHIUAIIBHON U KUHETUYECKON SHEPTUU Tesa
IIPU JIBUKECHUU 10 HAKJIOHHOM IIOCKOCTH.
DKCcHepuMEHTaIbHAas ITPOBEPKA 3aKOHA
COXpPaHEHHSI MEXAHUYECKON SHEPTUU TIPH
cBoOOIHOM aeHnu. [I[puMeHenne 3akoHa
COXpaHEHMSI MEXAaHUYECKON SHEPTUU JIJIA
pacuéra NOTEHIMAIbHOU U KUHETUYECKON
SHEpruu tena. Pemenue 3anad ¢
KCMOJIb30BAaHUEM 3aKOHA COXPAHECHUS
MEXaHUYECKON IHEPTUU

Hroro no pazneny 40

Pa3nena 2. Mexannueckue KoJ1e0aHUA U BOJHBI
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2.1

Mexanuueckue
KoJicOaHUs

KonebarenbHoe BUkKEHNE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHmil: mepro,
4acTOTa, AMIUIUTY/1a.
Marematuyeckui u
NpY>KUHHBIA MasTHUKH.
[IpeBpatienue sHEprUn
IpU K0JIeOaTETHLHOM
JBYOKEHUH.

3aryxaromnme KoueOaHus.
BoinyxneHnnbie koneOaHusl.
Pe3onanc

HabGaronenne koiebanuii 1o JEMCTBUEM CHIT
TSOKECTH U YIIPYTOCTH U 0OHAPYKEHHE
MO00HBIX KOJICOAHHI B OKPYXKAIOIIEM MHUPE.
Amnanu3 xoniebaHui Tpy3a Ha HUTU U HA
npyxkune. OnpeneneHrne 4acToThl KoyieOaHun
MaTEMaTHICCKOTO U IIPYKUHHOTO
MasITHUKOB.

Habmronenne u 00bsICHEHNE IBICHUS
pe30HaHca.

HccenenoBanue 3aBUCUMOCTH TIEPHOIA
KOJIeOaHMI MOBEIIEHHOTO K HUTHU TPy3a

OT JJIMHBI HUTH.

[TpoBepka HE3aBUCUMOCTH MEpHOIa KoJieOaHU

rpysa, noABCIICHHOI'O K JICHTC, OT MACCEI I'py3a.

HaGmronenne u o0CykeHre ONbITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh MEPHUOJIA
KOJIeOAHUM MPYKUHHOTO MasiTHUKA OT MacChI
rpy3a 1 >XECTKOCTH IIPY>KUHBL.

[IpuMmeHeHre MaTeMaTUYECKOr0 U MPYKUHHOTO
MasTHUKOB B KAUECTBE MOJICJICH JJIST OIMCAHMS
KOJIeOAHUM B OKPY>KAIOIIIEM MHUPE.

Pemenue 3amay, cBI3aHHBIX C BEIYUCICHUEM

WJTU OIICHKOM 4acTOTHI (Mepro/ia) KoJeOaHui
Hsmepenue yckopenus c60000H020 nadeHus
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2.2 | MexaHuveckue 8 Mexannueckue BOJHBI. | OOHaApy’>KEHHE M aHATIU3 BOJHOBBIX SIBIICHUI B
BOJIHBI. 3BYK CBoiicTBa MEXaHMYECKHX OKPY’KarOI[eM MHPE.
Bomd.  llpononphble  u Hab6ntonenue pacnpoctpaneHus
TTOTCPCHHBIC BOJIHBL. HHHH? MPOJIOJIBHBIX U MOMEPEYHbIX BOJH (Ha
BOJIHBL M CKOPOCTL €€ | y1onemmu) n 06HAPYKEHHE AHATOTHIHBIX
paclipoCTpaHCHHA. BUJIOB BOJIH B MPUPO/IE (3BYK, BOJHBI HA
MexaHn4ecKuie BOJIHBI B BOJI¢). BerunciaeHnue AIMHbBI BOJIHBI U
TBEPZIOM TeTIE, CKOPOCTH PacupOCTpaHEHUs 3BYKOBBIX BOJIH.
CEHCMIYECKHE BOJIHBI. DKCHEPUMEHTAIILHOE OIPEICIICHUE TPaHUII
3ByK. ' DOMKOCTB 3ByKa U YaCcTOTHI CIBIIIMUMBIX 3BYKOBBIX KOJICOAHUI.
BBICOTA TOHA. Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYKa
OtpasxeHune 3ByKa. OT YacTOTHI (B TOM UYHUCIIE, C UCTIOIb30BAHUEM
Hudpassyk u MY3bIKaJIbHBIX HHCTpyMeHTOB). Habmonenue
yIpTpa3sByK 1 00BSCHEHUE SBJICHUS AKyCTHYECKOTO
pe30HaHca.
AHanu3 OpUruHaIBHOTO TEKCTA,
MOCBAIEHHOTO UCIOJIb30BAHUIO 3BYKa (WM
yJIbTpa3BykKa) B TEXHHUKE (9XO0JIOKAITHUS,
YJIBTPa3ByK B MEIULIMHE U Jp.); BBIIOJHEHUE
3aJIaHUN 1O TEKCTY (CMBICIIOBOE UTCHHUE)
Hroro no paszneny 15

Pa3nen 3. DiaekTpoMarHuTHoe 1moJie ¥ 3J1eKTPOMATHUTHBIE BOJIHBI
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3.1 | DneKTpoMarHuTHOE
noJje u
ANIEKTPOMATrHUTHBIE
BOJIHBI

DJIEKTPOMArHUTHOE TOJIE.
DNEeKTPOMArHUTHBIE BOJIHBI.
CaolicTBa
AJIEKTPOMArHUTHBIX  BOJIH.
[ITkana 31eKTPOMarHUTHBIX
BOJIH. Hcnionb3oBanue
AJIEKTPOMAarHUTHBIX  BOJIH
JUTSE COTOBOM CBSI3H.
DJIEKTPOMarHuTHas IpupoIa
ceerta. CkopocTb  CBeTa.
BonHoBBIE CBOMCTBA CBETA

[TocTpoenue paccyxaeHnil, 000CHOBBIBAIOIIIX
B3aMMOCBS3b DJIEKTPUUYECKOTO U MAarHUTHOTO
TOJIEN.

DKCIepUMEHTAILHOE U3YUYEHHE CBONCTB
AIIEKTPOMATrHUTHBIX BOJIH (B TOM YHCIE C
MTOMOTIBI0 MOOUITLHOTO TeNe(POoHA).

AHann3 peHTTeHOBCKUX CHUMKOB
YeJI0BEYECKOTO OpraHu3Ma.

AHann3 TEeKCTOB, OMMMCHIBAIONTUX MTPOSBICHUS
AJIEKTPOMArHUTHOTO U3ITyYEHHUS B TIPUPOJIC:
’KUBBIC OpPTraHU3MBbI, U3Ty4eHHUsI HEOSCHBIX Tell
(CMBICJIOBOE UTCHHE).

Pacro3naBanue W aHamu3 pa3IUIHBIX
IPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJTH

B TEXHUKE.

N3ydenue BOIMHOBBIX CBOWCTB cBeTa. Pemenue
3a7a4 ¢ UCIOJIb30BaHUEM (HOpMyIT AJist
CKOPOCTH 3JICKTPOMArHUTHBIX BOJIH, JJTUHBI
BOJIHBI M YaCTOTHI CBETA

Hroro o pazneny

Pa3nen 4. CBeToBbBIC ABJICHUSA
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4.1

3aK0OHBI
pacrpocTpaHeHuUsI
CBETa

JlydeBast MOJENb CBETA.
Hcrounnku cBerta.
[IpamonnHeiHOE
pacrpoCcTpaHEHHE CBETA.
3atmenusa ConHua u JIyHBI.
Otpaxenue cera. [Lnockoe
3epKayio. 3aKOH OTPaKEHUS
CBETA.

[IpenomiieHue cBera. 3aKOH
npejomiieHus ceera. [lomHoe

BHYTPEHHEE OTpa)XCHHE
CBeETA. HUcnons3oBanue
OJHOTO BHYTPEHHETO

OTPAXCHHUS B OINTHYCCKUX
CBETOBOAX

Hab6nronenue onbITOB, IEMOHCTPUPYIOLIUX
ABJIEHUE MTPSAMOJIUHEUHOTO

pacnpocTpaHeHus cBeTa (BOSBHUKHOBEHUE
TEHU U MOJyTE€HU), U UX UHTEPHpETaIus C
HCIIOJIb30BaHUEM MOHSITUSI CBETOBOTO JIyya.
OObsicCHEHUE ¥ MOJICTTUPOBAHKE COTHEYHOTO U
JIYyHHOTO 3aTMEHUH.

HccnenoBanue 3aBUCUMOCTH YIJIA OTPAKEHUS
CBETOBOTIO JIy4a OT yIJia HaJcHusl.

N3ydenune cBONCTB M300paKeHUS B INIOCKOM
3epKale.

Habmronenne u 00bsICHEHNE ONBITOB 11O
MOJTYYEHHIO N300paXEHUM B BOTHYTOM U
BBITTYKJIOM 3epKaiax. Habmoaenue u
00BSCHEHHE OMBITOB 10 TIPEJIOMJICHUIO CBETA
Ha rPaHUIIe PA3IMYHBIX CPEJl, B TOM YHUCTIE
OTBITOB C MOJHBIM BHYTPEHHUM OTPaKEHHUEM.
HccnenoBanne 3aBUCUMOCTH yTJIa
MIPEJOMIIEHUS OT YIJjia NaJeHUsI CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».
Pacnio3naBanue IBICHUN OTPAKECHUS U
MIPEJIOMIICHUS CBETA B IOBCEITHEBHOM KU3HU.
AHanu3 1 00bSICHEHHE SIBJICHUS ONITUYECKOTO
MHUpaxa.
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Pemenue 3ama4 ¢ UCIOJIL30BAaHUEM 3aKOHOB
OTPAXXCHUA U IIPCIIOMJICHHA CBETA
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4.2 | JIuH3BI U ONITUYECKUE 6 JIunza. Xon nydeit B nuHze. | [lomydeHue n300pakeHUl ¢ TOMOIIIBIO
npuodopsI Onrtuueckas cucrema coOuparolel 1 paccerBaroIen JTMH3.
doToamnmapara, mukpockona | Omnpenenenre POKyCHOTO PACCTOSHUS U
U Teneckormna. I a3 xak ONTHUYECKOU CUJIBI COOMPAFOIIEH JTMH3HI.
OIITUYECKAs CUCTEMA. AHanu3 ycTpoWcTBa U MPUHLMUIIA JEHCTBUSA
bnuzopykocTh 1 HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JaJIbHO30PKOCTh doToanmapara, MUKpOCKOIA, TEIECKOIIA.
N3yuyeHne moaenu ria3a Kak ONTUYECKON
CHUCTEMBbI. AHAJIU3 SIBJICHUIN OJIM30PYKOCTH U
JaJTbHO30PKOCTH, IPUHLINIA ACHUCTBUS
OYKOB
4.3 | Paznoxxenue 6emnoro 3 Pasnoxxenue 6enoro ceera B | HaGmonenue pasnoxenus 6enoro cera
CBETA B CIIEKTP criektp. OnbiTel HhrOTOHA. B CIIEKTD.
Crioxenue CHeKTpabHbIX Ha6:mronenue u 00bsICHEHNUE OTIBITOB IO
1BETOB. JIMCTIEpCHA CBETA MOJIYYEHHIO OEJIOro CBETa MPH CIOKEHUU
CBETa pa3HbIX IIBETOB.
[IpoBeneHmne 1 0OBSICHEHNE OTIHITOB TIO
BOCIIPUATHIO [IBETA TPEAMETOB MIPU UX
HAOJFOICHUY Yepe3 IBETOBBIC (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15

Pasznena 5. KBantoBble IBJIeHUS
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5.1

Hcnyckanue u
MOTJIOLIEHNE CBETA
aTOMOM

Oneitel  Pesepdopna
IJIAaHETapHasi MOJAEIb aTOMa.
Mopens atoma bopa.
Hcnyckanue U norjaonieHue

OOcyxaenue 1enu onsIToB Pesepdopna mo
WICCJICTOBAaHUIO aTOMOB, BBIJIBUKCHHUE THIIOTE3
0 BO3MOJKHBIX PE3yJIbTaTaxX OIMbITOB B
3aBHCHUMOCTH OT IPEIOIAaraéMoro CTPOCHHSI

ceera aroMoM.  KBaHTBHI
JInHenyaTteie CIIEKTPBI

aTOMOB, (pOpMyJIMpOBaHUE BHIBOJIOB W3
PE3yJIbTAaTOB OIBITOB.

OO6cyxaeHne MpOTUBOPEUHil IITaHETAPHOM
MOJICJIM aTOMa U OCHOBAHMH 1 THIIOTE3bI
Bopa o crannonapHsix opOUTaX IIEKTPOHOB.
HaOmronenne CIutomHeIX U JIMHENYATHIX
CIIEKTPOB U3JIyYEHHUS Pa3IMYHBIX BEUIECTB.
OObsiCHEHNE JTMHENYATHIX CIIEKTPOB U3ITyICHHS

80



denepanpHas padbouas mporpamma | dusuka. 7-9 knaccel (6a30BbIN YPOBEHB)

5.2

CrpoeHue aTOMHOTO
sapa

PapgnoaktuBHOCTB. Anbda-,
OeTa- ¥ raMMa-u3Iy4eHHUS.

CrpoeHune aTOMHOro siapa.

Hyxionnas MOJIEJIb
aToMHOTO sapa. H3oTomsl.
PannoaktuBHEBIE

MIPEBPAILICHUS. ITepuon

noJIypacnazia aTOMHBIX SIAEP

OOcyxneHrne BO3MOXHBIX THUIIOTE3 O MOJETSX
CTPOEHHUS sifIpa.

Omnpenenenre cocTapa saep Mo 3a1aHHBIM
MacCCOBBIM U 3apsIIOBBIM YUCJIaM U TIO
TIOJIO’KEHUIO B TIEPHOINIECKON CUCTEME
AJIEMEHTOB.

AHanmM3 U3MEHEHHUs COCTaBa sAapa U ero
TIOJIOKCHUS B TIEPUOINICCKON CUCTEME

IIPY O-PaMOAKTUBHOCTH.

HccnenoBanre TPEKOB O-9ACTHIL IO TOTOBBIM
dboTorpadusim.

OOHapykeHue 1 U3MEepEeHNe PaTuaIliOHHOTO
¢doHa ¢ TOMONIBIO T03UMETPA, OLICHKA €T
WHTEHCUBHOCTH.

AHanu3 OMOJIOTHYECKIX U3MEHEHUH,
MPOUCXOMSIIUX  TOJ JEeHCTBUEM
PaMOaKTUBHBIX W3ITyUYeHUH.

Hcnonb30Banne paguoakTUBHBIX U3IyUYCHUN B
MEIULIMHE
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5.3 | SnepHble peakuuu 7 SnepHble peakuuu. 3akoHbl | PellieHue 3aaad ¢ UCMOJb30BAHUEM 3aKOHOB
COXpaHCHHUA 3apA0BOTO 1 COXpaHEHHsI MAaCCOBBIX M 3apSAIOBBIX YUCEJI Ha
MaCCOBOTO YUCEIL. DHEPTHS | ompejieieHne Pe3yIbTaToB AIEPHBIX PEaKIIHiA;
CBSI3M aTOMHBIX si/1ep. CBA3b | ayanus Bo3MOKHOCTH MM HEBO3MOKHOCTH
Macchl ¥ dHepruu. Peakuun S7IEPHON PEaKLIUH.
CUHTE3a U JCIICHUS SIIEP.
A ACp OlLieHKa SHEPIruu CBSI3U AJIep C UCIIOJIb30BaHUEM
Nctounuku sneprun ConHua . .
. dbopmynbl DIHIITEHHA.
v 3BE31. SAnepHast 06
sHepreruka. JleiicTRus CYXJE€HUE TIEPCIIEKTUB MCIOJIb30BaHUS
PATHOAKTHBHBIX W3y UEHHIL y%paBnﬂeMoro TEPMOSIAEPHOTIO CUHTE3A.
Ha JKHBBIC OPFAHI3MBI OO0cyx1eHrE TPEUMYIIECTB U ?}KOJ’IOFI/I‘ICCKI/I\)’(
po0JIeM, CBA3aHHBIX C SACPHON IHEPTETUKON
Hroro no pazneny 17

IHoBTOPHUTEIHLHO-00001IIAO U MOAYIb
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[ToBTOpEHue u 9 Cucremaruzanus u BrlinonHenue yuyeOHbIX 3ajaHUM, TPEOYIOUTUX
00001IeHne 0000111eHHEe TPEIMETHOTO JEMOHCTPAllUA KOMIIETEHTHOCTEM,
coJiepKaHus Kypca COJIEpKaHus U OIbITA XapaKTEePU3YyIOIINX €CTECTBEHHOHAYYHYIO
busuku 3a 7-9 Kiaccel EATEIILHOCTH, IPaMOTHOCTb:
NPHOOPETEHHOTO TpH — IIPUMEHEHUS ITOTYYECHHBIX 3HAHUN
U3ydCHUHU BCEI'O Kypca IUIS HAYYHOTO OOBSICHEHUSI (PU3UUECKIX
(H3NKH OCHOBHOTO SABJICHUU B OKPY KaIOIIEN IPUpPOaE, B
0011ero 00pa3oBaHusl. MMOBCEIHEBHOM KU3HU U BBIIBICHUS
IlonroToBka K OCHOBHOMY | (hu3M4eCKHX OCHOB Psi/ia COBPEMEHHBIX
roCyJapCTBEHHOMY TEXHOJOTHil;
OK3AMCHY 1O pU3MKE ANA | _ NPUMEHEHHUSI OCBOCHHBIX
o0yuaromnmxcs, .
_ | DKCIIEpPUMEHTAJIbHBIX YMEHUHN s
BBIOpABIINX 3TOT YUEOHBII .
UCCIeIOBaHMs PU3NYECKUX SBJICHUH, B
fpeaveT TOM YHCJIE JJIsl IPOBEPKHU TUIOTE3
Y BBIABJICHUS 3aKOHOMEpHOCTEN. Pemenue
pacy€THBIX 3374, B TOM YHCIIE
MPEeIoJIararouX UCIOIb30BaHIE (PUIUIECKUX
MoJelield 1 OCHOBaHHBIX Ha COJEPKaHUU
Pa3IMYHBIX Pa3AesioB Kypca (GU3HKU.
BrinonHenue u 3amuTa rpynioBbIX WK
WHMBUTyaIbHBIX TPOEKTOB, CBSI3aHHBIX C
coJiepKaHuEM Kypca PU3NKu
Hroro no pazneny 9
OBLIEE  KOJIMYECTBO 102
YACOB I10 I[TPOI'PAMME
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